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TflE present publioation, being the Forty-aixtb Volume of Ttoub* . 
sctioDB, constituteB the Forty-nintb published Annual Beport of 
the Pathological Society's Proceedings. 

The CoimciL think it right to repeat that the exhibitors are 
alooe reapoDsible for the descriptions given of the Specimena 
exhibited by them, the only change made in the Beports furnished 
by the authors being such verbal alterations as were abaolutely 
necessary. 



; RiNOTRB SqtriBE, W. ; ^ 

AugHtt, 1895. 
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1873 Cbifpb, Wiluah Habbuoit, 2, Stratford-plaee, W. (C. 18886. T.-P. 
1893-4.) 
1,1877 Cboohb, Hbvbt Radoutpb, H.D., 121, HsTlej-street, W. (C. 1887-9.) 

1866 Cboft, Jobs, 6, HiDiBdd-atreet, W. (C. 1870-2. V.-P. 1882-4.) 

1879 Cbdoeb, Orobbb Fbbdebicb, H.D., 2, Edmand-ttreet, BiTminKham. 
1886 Cbooebhire, Edoib, H.B., Saiot Hill, near East QrinateMi, Soimi. 

(C. 1890-3.) 
1876 Cbom, Fbancib Kiobabdsov, 6, Tbe Hall, Clifton, Briatol. 
1890 Cbowlb, Thokas H. KioKakd, 3, Cxnpden Hill-road, W. 

1880 Cnn, Robbht, H.B., 1, Tbe Creacciit, ScarboTongh. 

18S6 CCLUitewoBTB, Cbablbs Jambh, H.D., 46, Brook-atreet, W. 

1871 CuMBBBBATCB, A- EUEIK, 80, Portland -place, W. 

1873 CcBNOw, JoHit, U.D., 11, Winpole-atreet, Carendiah-aqDare, W. (C. 
1882-4.) 

1893 CiTBTiB. Henbx Johm, U-D., 41, ToTrington-aqaare. W.C. 

1884 Daein, W. BAvrOBD, H.D., B.8., 67, Welbeek-atroet, W. 

1884 Dallawat, DBimis, 6, Dncheaa-atreet, W. 

1883 Daltoit, NobMjim, H.D., 4, Maoifleld-Btreet, W. 

1873 DiTlDBOl(,Al.iXAHDBB,U.D,,2,0anibieT-ten-ace, Liverpool, 

1886 Datieb, AbtBCB, M.D., 23, Finabury-aqaaro, E.G. 
L1869 DAVIBB-COI.1.BT, J. Nbtillb C, H.C, 86, Harley- street, W. (C. lKBO-2. 
V.-P. 1890-1-) 

1883 DAVie, Edwif Habbv, Weat Hartlepool. 
J1869 Datis, Fbahcib William, S.N. 

1879 DaTT, Hbhbt, M-D., 29, Sonthernhay. Kieter. 

1894 Dawson, Bbbtbamd, M.D., 46, Finslmry- pavement, E.C. 

1880 Dban, Hbnrk Pbbcy, M.B., U.S.. R4, Wimpole-street, W. 

1867 DiLiPiNK, Sbibidav. H.B., CM., 253. OiFord-road. ManHieater. 
1880 Dbn*, Clibtos T-. 61, Brook-atreet, W. 

1866 DiOS, H., M.n. 

1871 DiOEiBBOK. Edwabd Habbimak, M.A., M.D., 162, Bedford-atrcet. 

Liverpool. 
L18G8 Dideinbon, William Howseip, H.D., 9, Cbesterfi eld-street, W. (C. 

1866-8. S- 1869-71- V.-P. 1872-4. P. 1889-90.) 
L1890 DiOKiNBON, William Lei, M.D., !>, Cheatcrfleld-atreet, W. 

1872 RiTBB, Ebbnezbb, M.P., Kenley, Caterham- valley, Surrey. 

1872 DoBAN. Albab Hbhbt Obipiithb, 9, Oranvllle-place, W. (C. 1882-4. 
V.-P. 1884-6.) 



byGoogle 



SUeM 

1.1866 Dowv, JoHv Lahbdot H., M.D., 81, Htrle;- street, W. (C. 1B72-4.) 

1898 DowsoF, Waltib, H.D., 9, Oreat George-itreet, BrUtoI. 

1877 Dueb-Bboozk&n, E. P., Hftdna Medical Service [ore of Mr. Lewis, 
Oover-ttreet, W.C.]- 

1880 DuacHFBLD, Juuua, H.D., 325, Oxford-nwd, MBooheiter. 

1879 Duwtn, F. O. Dawtkbi, U.D., 2, Hancheiter-sqaire, W. (C. 
1890-2.) 

IS93 DKY8DU.B, JoRH UAHirAH, H.B.. Rod ne; -street, Liverpool 
1,1865 DuoEWOBTK, Sir Dyoe, H.D., LL.D., 11, Orefton -street, Bond-street, W. 

{C. 1877.) 
1,1847 DcDaion, Bobibt E., H.D., 63, Montagn-Bquare, W. 

1868 Ddkb, Outib Tkohab, M.B., India. 

1871 Ddejm, Cuhbxt, M.O., U.S., SuDnjside, Bngbj. 

1877 DuHBtB, J. J. UaoWhutbb, H.D., Hediagbam Uoote, Ciapbam- 
common, 8.W. 

1877 DcTNOUi, Ahsksw, .U.D., 8, Hearietta-atreet, Coveat-gardeu, W.C. 

1889 DDBOAif, JoBN, M.D., St. Peterabarg. 

1884 Ddnf, Lodib Albibt, H.B., M.S., 10, St. Thomas's-street, S.E. 

1879 Ddbbam, F»D1B10, H.B., 82, Brook-itreet, W. 



1893 E00L88, WiuuK MoAdam, 10, Welbeck-itreet, W. 
1892 Eddowbs. Alfbid, M.D., 25, Old Barliugten-itreet, W. 

L1880 Edhuitdb, Waltbb, M.C, 76, Lambeth Palace-road, S.E. (C. 1892-4.} 

1882 Edwabdb, F. SwitnroED, 55, Hute^-slreet, W. 
1889 ElaM, WtLLUK Hbhbt, New Baniet, Herts. 

1883 Eldbb, QBOKaB,M-D., 17, Kegeac- street, NottiUKbam. 
1667 Elub, Jahu, H.D-, Calirornia. 

1878 EsBBUiAiiEr, Obobob Juuue, H.D., A.M., 3003, Locnst-street, St. Loois, 

Mill., U.S. 
L1846 Ebiorbbi', Sib Jobh Bbio, Bart., LL.D., F.R.S., 6, Cavendisb-place, 
W. (C. 1849-61. V..P. 1863-4.) 
1876 EvAKB, Jdliak, A.M., H.D., Harwood Honso, HonitoD, Devon. 

1894 Etabb, Willmott H., 6, Qoirer- street, W.C. 

1879 EvB, FsMiaio 8., 126, Unrloy-atreet, W. (C. 1886-7. V.-F, 1896.) 
1876 EwABT, jAUUi CosBAB, M.B., C.H., F.R.S., School of Medicine, Ediu- 

1881 BwABT, JoswH, M.D., MoDtpellier Terrace, Brighton- 
L1B77 BwAKi, WiLLiAK, M.D., 88, Carzon-etreet, W. (C. 1889-1.) 
(1869 EWBHB, Joair, The Elms, CotlMm-hill, Bristol. 

1887 EcuB, Cha&lbb Hibbt, Oold Coast Colouj. 



1889 Faibbake, Fbbubbiok Botbtoh, H.D., 16, BTenHeld-place, St. Leo> 

Hard's -on -Sea. 
1894 Faworit, Johh, H.D., TheCoUege, Qay't Hospital, S.E. 
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18TS Fatxik, Sir JoaiPH, E.C.S.I., H.D. LL.D., F.B.S., 63, WimpoIe<ttreet, 

W. (C. 1880-2. V.-P. 1890.1.) 
1872 Fun, Edwasd L., U.D., Qrej Friarc, Colcheiter. 
1883 Fbnwiox, E. Husrt, 11, Savile-row, W. (C. 18M-6.) 
1B72 Fbhwice, John C. J., H.D., 2E, ITortb-road, Dnrliim. 
L1863 Fbvwice, Sahuel, H.D.,29, Uarlej-itreet, W. 
18SZ Fbhwioe, W. Somav, M.D., 10, Deronahire-atreet, W. 
ISSe Fbbi, Chaklbs, H.D., MJd«dn de Blottn ; BoalevRrd St. Michel, S7, 

Paris. 
1SG9 FiBHEB, AI.BXARDBB, U.D., 2, Brantifield Gudens, Ediabargh. 
1882 FUKixa, Qeoksb, C.B., LL.D., Higher Leigb, Combe Hurtin, Korth 

1893 Fl,BTOSBB, H. MoBUS, M.A., M.D., B.C., 98, Harley-itreet, VT. 
1872 FoBBBI, Dahiii, Haoeat, Shoreditch Inftnnary, 204, Hoiton-itr«et, N. 
tiasa FcMTEB, Sir Balthazab Waltbb, M.D., M.P., 11, Qeorge-atreet, Hid- 
over -iq Dare, W. 
1872 FoTHEBBT, Hbhst 1., M.D., Woodtborpe Cote, Boigate. 

1891 FOVLEBTON, Albxahdbb Gbaht RcflBELL, 22, OviagtoD-gardeiu, S.W, 
18B0 FoiTLBB, Jaheb Kihosiok, M.A., H.D., 36, Clargea-atreet, W, (C. 

1887-6.) 

1878 Fox, Thohu Colcott, M.B., B.A., 14, HarUj-atreet, W. (C. 1892-4.) 
18&8 Fbahcib, Chablbs Riohabd, M.B., Bengal Medical EatablishiDeQt, Indian 

1892 Fbbobbioe, Hebbbbi J., 8L Tbomaa'a Hoapital, S.S. 
1886 Fbbbnan, Hbhbi William, 24, Circns, Bath. 
O.M. Fbbbe, J. C. 

1891 Fbipp, Alpbbd DowRixa, M.S., 66, Harle;-atreet, W. 
1664 Fbodbbam, Johh Hill, M.D., Streatham, S.W. 
"1894 Pdbhivall, Pbboy, 34, AdeUide-road, N.W. 

1893 Ftppb, WiLtUM KiHSTOH, M.B., 19, Duke-atreet, W. 

1880 Oabbbtt, Hbnbt SinasB, M.D., 20, Barliagton -place, fiaithouTDe. 
tl8B8 QAiKDiTEtt, WiujAu Tbhhaht, M.D., LL.D.EdiD., F.B.S., 22&, St. 
Vincent-atreet, Glsigow. (V.-P. 1891-2.) 

1890 Qallowat, Javbs, M.A., U.D., 21, Qa«D Ann-atreet, W. 
1870 Qii.TOV, JoBN H., M.D., SylvuiTOad, Upper Norwood, S.E. 
1866 Gaksei, J. 

L1346 GiBBOD, Sir Alfbrd Babihg, M.D., F.R.S., 10, Uarlej-itreGt, W. (C. 
1651. V..P. 1863-5,) 
1992 Oabbod, Abckibauj Edwabd, M.D., 9, Cbandoa-atreet, W. 

1879 Oabbtaito, Tkohas Waltbb Haxbopf, Ueadiugley Konac, Eautaford, 

Cbeabire. 
1872 Qabtob, Williau, M.D,, Inglewood, Aughton, near Onnikirk, Lanca- 

1891 Oabtbb, Adsbbl, M.D., 224, Beluze-road, N.W. 
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1S60 QiBBU, Hwruei, M,B., UaiTenit? of Hichigui, Ann Arbor, Hichigan, 
U.S.*. 
L1868 QtBBOK, Sspnurs, M.Q., S9. Oxford-terrace, Hjde-park, W. 
1S78 OlBBoSi, It. A., M.p., 8», CBdogan-pIace, S.W. 

1893 QiBBS, Ceablbs, Cbsrin^-croM Hospital, W.C. 
1S76 Oiu., John, H.D., 31, Apaley-road, Clittoc, Bristol. 

1881 Qlthk, Thomab Robimsoh, M.D., 62, Bodoej-atreet, Liverpool. 

1878 OoDLXB, BiCKHAN JoHH, H.B., H.S., IB, Wimpole-itreet, W. (C. 1877-80. 

1891-2. S. 1887-9. V-P. 1893-4.) 
1S78 GoLDiHS-BiBD, CcTHBBBT H., H.B., B.S., 12, QDeeu Aane-Btrest, W. 

(C. 1886-7. V.-P. 1894-6.) 
1890 GOODALL, E. WiLBBBVOBCB, M.D., The Eaatern Hiupital, HumertoD, 

N.B. 
1871 OOOSBAST, Jahbs FsBDnio, M.D., 26, PortlaDd-place, W. (C. 1876-8. 

1886-8. 8. 1883-6. V.-P. 1892-3.) 

1894 OoBSASB, Alpbbd Hilkeb, H.B., B.Cb., 64, Upper Berkelej-itreet, W. 
1876 Gould, Aubbs Piabcb, M.S., 10, Qoeen Anoe-itreet, W. (C. 1883-6.) 
1870 QowBBS, WiLLUH Riohabd, M.D., F.R.3., GO, Qoeen ADoe-atreet, W. 

(C. 1878-9-) 
I.186S GowLUND, Pbibb T., 82, Olodcwter-temce, Hyde-park, W. 
18SS OSAMT, J- DuiTDAS, H.A., H.D., CM., 8, Upper Wimpole-itreet, W. 
1867 Okbbn, T. Ebnkt, M.D., 74, Wimpole-street, W. (C. 1871-8, 1878-9. 

S. 1876-6. V.-P. 1886-8.) 
1896 Grbin, CbakItM Datid, M.D., Addiaon Honae, Upper EdmoDtoo. 
1878 GsBBinniU), William Shith, M.D., B.S., 7, Heriot-row, Ediabargh. 

(C. 1877-80. V.-P. 1803-4.) 

1886 Gbbtbs, Edwih Hn.A,H.D., Rodnef Honae, Suffolk - road, Boumemonth. 
188G OsirriTH, Waltis SrBKOiB Ahsbbboh, H.D., 96, Harley-itreet, W. 
1892 Qbiftith, Wiluak Siozbs, H.B., B.C., 4, Brambam-gardena, S.W. 

1887 OBimTBS, JoBBPH, M.B., C.H., 16, Puiton-atreet, Cambridge. 
1876 OBimTBB, TnoKAB D., M.D., Heame Lodge, Swansea. 

1882 Gbosh, Chablbb, M.D„ M.S., 112, Weatbaume-grove, W. 

1876 Gwttbib, Jajhb, H.B. 

1887 Habbbbhoh, Samvbl Ubbbbbt, H.D., 70, Brook -atrcet, W. 
L1861 Haoon, E. Dbhhib, 269, Uare-atreet, Unckue}', M.B. (C. 1872.) 
1892 Hadlbt, Wilpbbd Jambs, M.D., 11, Wim|>ole-Blreet, W. 
1882 Hais, a., M.D., 7, Brook-street, W. 

1894 HlLUDiB, Ahdubw Hallidib Suite, M.B., 6, Weat-strcct, Finsbuij- 
circoi, E.C. 

1877 Hallowbb, Fbbdbbick Blackwood, BedbiU, Surrey. 
1886 Hamilton, Datid James, M.B.. 1, Atbyn-place, Aberdeen. 
1890 HABDrliLD-JoirBS, Moktaqv. M.D., 36, CaTendiih-iquare, W. 
1886 Haxdfobd, Hihbt, M.D., 14, Begent-itreet, Nottingbam. 
ISal Hahkir, E. H., St. John's College, Cambridge. 
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1882 Hakbuiboh, Alixahsik, H.D., County LuaaUc Aiylain, Lancaster. 
LI848 Habb, CHtKbUI JOHH, U.D.. Berkeley House, IG, HoDcheiter-iqiure, 

W. (C. 1862-4. V..P.187*^7.) 
L1366 HiKUT, anBQB, H.D., F.R.S., 2S, Harley-atrest, W. (C. 1862-,6. 
V.-P. 1878-80.) 
1893 Uablbi, Vadoh&H, M.D., 2S, Hnrleystreet, W. 

1872 HabbIS, Hbhbt, M.D., Trengwealh- place, Bedrntb, Cornwall. 

1879 Habbib, ViHOEETT DoBMBB, M.D., 31, Wimpole-atreet, W. 
L18B8 Habt. EBitBaT, 38, Wimpole-itreet, W. (C. 1667-8) 

1891 Hablam, WiUiIAK F., 83, Paradise-street, Birmingham. 

1S70 Hawabd, John Wabbinoton, 16, Savile-row, W. (C. 1879-81. V.-l'. 

1890-1.) 
1886 HAWKora, Fbahoib Hbhby, H.B., 26. Portland -place, Keading. 

1880 Hawbucb, Hbbbbbt Pbhhbll, M.D., 109, Barley- street, W. 

L1866 Hbatb, CBBiBToFaBB, 36, Cavendiih -square, W. (C. 1866-7- V.-P. 
1879-81.) 

1892 Hbatob, Qiobsb, M.D., B.Cb., 38, Temple-row, Biriningham. 

1881 Ubbb, KrcHABD O., M.D., 9, SuOblk.ttreet, 3.W, (C. 18913.) 

1884 HlHBBBT, CKABLBB AUBBD. 

1873 HlLUBB, John B., M.D., Headingley, Leeds. 

IS79 Hbkoibsoh, Oboboe Cocbtbhav, U.D., Kingston, Jamaica, West Indies. 
1892 Hbhbi, Bobbbt, Moorcrofl, Hillingdon, Uxbridge. 
1869 Hbnblbt, Phiuf J., H.D., 4, Henrietta-street, W. 
1884 Hebbinoham, Wilhoi Pabkbb, H.D., 13, Upper Wimpole-street, W. 
(C. 1894-e.) 

1892 KBWLnr, Richabd Tahhbb, H.D., King's College, Strand, W.C. 
1864 HiDEiiAR, William, M.B., 6, Harley-street, W. (C. 1890-E.) 

1880 HoBBON, John Hobbibon, M.D., Olendalongh, Morlaud-road, Croydon. 
L18S4 HoLKBB. TiHOTHT, 6, SuBMi-plsce, Hyde-park, W. (C. 1862-3. S. 
18641?. C. 1868. V.-P. 1869-71.) 
O.M. HOWHODSE, Caebtbn. (C. 1852-4, V.-P. 1874^.) 

1878 Hood, Donald Wiluah Chablib, H.I)., 43, Oreen-street. 
1864 Hood, Wbabton P., M.D., 11, Seymour-itreet, W. 

1882 HOPKINB, John, Contral London Sick Asylam. Cleveland-street, W. 

1879 HOBKOOKS, Pbtbb,H.D., 26, St. Tbomas's-street, S.B. 

1883 HOBBLET, ViOTOB, M.B., B.S., F.R.S., 25, Cavendish-aqnare, W. (C. 

1888-9.) 
L18S0 HOTBU., T. Mabe, 105, Harlcy-strect, W. 

1893 HoWABD, ROBBBT JambR Bubb, M.D., 31, Queen Anne-street, W. 
187G HowsB, Hbhbt Obebnwat, M.S., 59, Brookstreet, W. (C. 1878-81.) 

1884 HuDBON, Chableb Elliott Lbov old Babtoh, 16, Harley-street, W. 
L1856 HuDBOir, Johic, U.D., 11, Cork-street, W. 

1874 HCHPHKETB, HiNBT, M.D., Victoria- FORd, Fleet, Hants. 

1888 Hdmphbt, Sir Obobob Udbbat, H.D., LL.D., F.K.S., Univeruty of 
Cambridge. (P. 1891-2.) 
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1S8S HuHTBB, WiLLUM, H.D., M, Harlej-atreet, W. 

1852 HtFTOHlNBOK, JoNATBAN, P.K.S., 15, Civoniliah-sqanre, W. (C. lf5G-0. 

V.-P. 1872-3. 1881-3. P. 1879-80.) 
1S82 HcTOHtHBON, Johatrah, juD., 1, PkTk-cretcent, W. (C iSB9-91.) 

1584 HtrrroK, Ubnrt Bichkond, U.B., 8a, St. Jobn-itreet, Manchester. 

1889 Htblof.Thbofbilds BtrLSBLsr, M.[>.,C.M., Betblem CoDTsleaceDt Ho>- 

pital, WitUyi Surrey. 

1B80 Ihobam, Ebhbbt FoRTEecuB, Newcastle, Natal, S. Arrica. 

1886 Jaoeboh, Abtuub Molthbdx, M.D., Kent County Asylum, Bnrmiiig 

Heath, Maidstone. 
1866 Jaoeboh, J. HrsHLiNOS, M.D., F.R.S., 3, Hanebester-iqnare, W. (C. 

1872-8. V.-P. 1888-9,) 
1886 Jaoeboh, Philif J., 216, Orent Dover-street, S.E. 

1875 Jallakd, William Hambbtoh, St. Leonard's House, Sluteum-sCrerl, 

York. 

1585 Jakm, Jakis Tbomab, M.I>., 30, Ha rley- street, W. 
X18&3 JABDini, John Lie, Capel, near Dorking, Surrey. 

1881 JBNBKraB, William Oboak, M.D., 8, Rue Roy, Paris. 
1879 Jbbsof, CaABLEH MoOBK, Clare Lodge, Bedbill. 

1866 JiSHOP, Thomas Richabs, 31, Park-squure, Lueda. 

1878 JoHHSOH, Abthvb Jrxie, Yorkville, Ontario, CanAda. 

1876 JoRNSON, Chables Ubhbt, WintoD Uquse, Basingstoke, Hants, 
lO.M. JoiiBSoa, Sir Qkohok. M.D., F.R.S., 11, SaTile-row, W. (C. 1846-60. 

V,.P. 1363-4, 1884.6. T. 1880-3.) 
1888 JOEKSON, Ratkond, M.B., H.S.,:O.Weymontb-street, Pa itland- place, W. 

1881 Johnston, Jobsfh, M.D., 24, St. John's Wood-park, N.W. 

1854 JoHHBTOKB, Athol A. W., St. Moriti House, 61, Dyke-ropd. Brighton. 
L1853 JouRB, Stdsss, U.B., 18, Wimpole-street, W. (C. 1864-6. V.-P. 
1886.7.) 

1888 Jones, Talfoubd, M.B., Eastbourne. 
L1862 Jonbb, Thdmab RmoB, M.D., 4, Cbesli am. place, S.W. (C. 1882-4.) 

1686 JcLBB, Hbhbt Edwabd, 23, Cavendiah-square, W. 

1890 Kanthace, a, a., H.D., U.S., St. Bartholomew's HoapiUl, E.C. 

(C. 1894-6.) 

1867 Em-S, Chaklbb, H.D., Broad water-rood. Worthing, Sustex. (C. 1874.) 
L1846 Kaar, Tbomas J., 89, Piccadilly, W, 

1879 Ebstbtbh, Willtam Hbnbt, Hillwood, Waverley- grove, Hendon, N.W 
18S9 SlALUUBE, Hbhbt Waltbb. 5, Pem bridge- gardens, W. (0. 1876-6.) 

1882 KtDD, Pbbot, M.D., 60, Brook-street, W. (C. 1889-91.) 
1867 Eui«, Edwht Holbobow Netley Court, Sontbamptou. 

1871 Kins, Robbbt, M.B., Boyfield House, Monlton, Spalding, Lincota- 

LIS&2 KmauOH, J. Abiuibthi, 2, Bank-bnildinga, B.C. 

b 
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1688 K-nrBBY, Williah RirifOHD, C.H.O., Colombo, Cejion. 

1878 Lanobbiicz, Etibnhb, M.D., 44, Rae de la BisofaiMDce, Puit. 

18SS LiHB, WiLUAH AKBrTHHOT, H.B.. M.S., 8, St. Thomai'i-atreet, S.B. 
(C. 1891-3.) 

1866 LABeron, Johr, 62, Htrlej-etraet, W. (C. 18B2-4.) 

1869 Labobbb, O., H.D.Pw., 97, Rae de Pawy, Pari*. [M. KtieOBieck, 

Ljbraire, Roe de Lille, 11, Parit, per Aeutt. LoDgmani.] 
1884 Labdbb, Hbbbbbt, Wbitecbapel In&nuary, Bakar'i-row, N.E. 
1873 LiTBiif, Pbtbk Wallwobk, U.D.,17, TTDii]piDgton.itreet, Cambridge. 

1876 Law, WibLiAU Thomas, H.D., 9, Norfolk -creKent, W. 

1883 Lawpobd, Jobb Bowbihs, M.D., C.H., 66, Queen Anas-atrect, W. 

1858 Lawvbhob, Hrxbt Johb HcQBBi, Ficton Boote, Lkndowror, St.Cle&ra. 

(C. 1873-6.) 
1892 LtWBBHOl, TCBHEB WiLUAH PblAam, H.B., 46, Maida-rale, W. 
1BB3 Lawsoh, A&HOLn, 12, Uarley-atieet, W. 

1859 Lawboh, Qbobqi, 12, Harley-atreet, W, (C. 1870-1. V.-P. 18&4-S.) 

1879 Latooce, Gbobob Looewood, M.B., Melboorae, Victoria, Aiutraiia. 

1891 Lazabus-Bablow, WAI.TBB a,, U.B.(SjdBej), The Acaciaa, Cbeilerton, 

Cambridge. 

1S7S Lbdurd, Hbvbt Axbbobb, M.D.,4I, Lowther-sfreet, Carliale. 
11862 Lbb, Hbhbt, 9, SaTile>row, W. (C. 1860-2. T.-F. 1876-6.) 

1879 LiBOH, Davibl Jobh, M.D., 96, Uoal^-atreet, Manchsater. 
L1877 Lbm, David B.. M.D., 22, Weymonth-atreet, W. (C. 1890-2.) 

1867 Lbbi, JoasPH, H.D., 21, Briiton-ioail, S.W. 

1877 Libsoh, John RuDD,H.D.,C.lf., 6, Clifden-road, Twickenham. 

1868 LBSa, JoBB WiOKBAH, U.D. (C. 18T4-fi.) 

1892 Lbitb, Robbbt Fbabbb Caldib, H.B., CM., B.Sc., 20, Herchitton- 

terraee, Edinburgh. 
{1892 Liin»T, Robbrt, 16, Rue da Contrat-Social, Ronen, France. 
1861 LiCBTBHBBBa, Obobob, M.D., 47, Fiuhury-aqnare, G.C. 
1889 LiOBT,EDWDtMBIX0K,H.B.,B.C.,2,Wilton-plaGe,BelgTaTG-w]i]are,S.W. 
1877 Lhtbb, Sir Josbph, Bart., D.C.L., LLD., F.R.S., 12, Park-oreieent, W. 

(C. 1880-2. V..F. 1887-8, 1891-2.) 
1896 LlITLB, Ebnbbt QBAHAJf QoBSON, M.D., 60,A1dert)e;-street,Eccle»ton- 

4quare, S.W. 
1889 LiTT», John Flbtobbb, M.B., 82, Barley -itreet, W. 
L1862 LrrtLB, LociB S., China. 

1H74 LiVBiHQ, Edwabd, H.D., 62, Qneen Attne-itreet, W. 
1,1869 LiTBivo, Robbbt, M.D., 11, HanclieBter-aqnare, W. (C. 1876.) 
1882 LoDKwooD, C. B., 19, Upper Berkeley-atreet, W. {C. 1893.6.) 
1376 LoNOBTTBBT, Abibub Edwih Tbmplb, M.D., 4, Eatou Square, S.W. (C. 

1886-7.) 
1892 LOTBI.L, C, M.B„ Wimbledon. 
1881 LuBBOOE. MONTASD, M.D., 19, Oroivenor-stteet, W. 
1873 Lucia, R. Clbmbb*, M.B., R.S.,60, Wimpole-Btreet, W. (C. 1888-6.) 
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1S80 Luits, Edwabd, 22, St. Joha-Btreet, Hancbeiter. 
1879 LiTMtf, John Rbitbbh, St. Harjlebone Infirmary; Backha m -street, Lnd- 

broke- gTOTB-ro«d, W. 
188? Lxon, Thomab Oiotir, M.D., S, Fliubury-circui, E.G. 

1878 MoCoHiiBiJ;. J. F. 

1871 Mio CoBHAO, Sir Wittun, 13, HarUj -street, W. (C. 1878-80.) 

1893 HcFadtbam, John. Itoyal Veterinmry College, Qreat polkge-itreet, 

N.W. 
1SS2 Mackinzib, Fbbdebio Hobbll, 29, Ham-place, S.W. 
1886 Mackbnzii, Hbctob Williah Gatih, H.A., H.D., G9, Welbeck-ttreet, 

W. (C. 1895.) 
1870 Haokinzib, Johk T., Bombay, India. 

1878 Haokbvzib, Stbpsbn, H.D., IS, Cavendiab-square, W. (C. 1688-90.) 

1879 HAOLAaAM,'TBOKAB John, M.D., 9, Cadogan-place, S.W. 

1B6S MAoLAimiV, Hbhbt Nobhabd, M.D., 187, H*cqaarie-itr«et, Sydney, 

New South Wales. 
1879 Maobbadt, Johateam Fobstbb, SI, Queen ADoa-itreet, W. 

1886 Maovibb, Robbbt, H.D., 4, Seymoar-ttreot, W. 

1877 Haeinh, Obobqb Hbhbt, 47, Cbarloa-atreet, Berkeley-aqaare, W. (C. 
1889-91.) 

1887 MALOOm, JoHB Datid, M.B., CM., 13, Portman-itreet, W. 
1892 HAJtit, Haboui Edwabd, Aldemey. 

ISBO Makbon, Patbioe, H.D., C.H., 21, Queen Anne-*treet, W. 
1876 Haplbb, Rbbihals, Kiugtclere, near Nevbnry. 

1868 HAUa, F. Howabd, 30, Brnton-atreet, W. (C. 1876-7.) (V.-P. 

1889.90.) 

1887 Mabtik, Siditbt, M.D., B,8., 10, ManrteW-itreet, W. (C. 1893-6.) 
1889 Haboh, Datid Jameb, H.D., Roaemont, Haidenhead. 

1867 MiBOH, Phiup Bbookkb, Bnrton-on -Trent. 

1392 Masibbb, Johk Alfbkd, M.D,, 57, Lex ham -gardens, Kenaington, W. 
1884 Macsslbt, Bbbbt Cabb, M.D., 11, Spriag-atreet, Melbourne, Ticto^a. 
1.1862 Hat, Gbobqb, Jan., M.B., Beading. 

1888 Mat, William Pabb, M.D., B.Sc, 38, WeyniODth-etrcet, W. 

1881 Uatlabd, Alibbd Ebnbbt, M.B., 4, Berkeley-terrace, (llaagow. 
1874 Mbbbdith, William Anlbtof, CM., 21, Maacbeater-aqnare, W. 

1869 Mbbbbb, Johk Cookbcbn, H.D., Aaaiatant Sai^eon, R.N. 
1S94 HiCHBLB, EsRaT, 6, Weat-itreet, FinibQry-circaa, E.C. 

1866 HiOKLBT, Obobsb, M.A., M.U„ St. Lake*! Hospital, Old-street, E.C. 

1882 MottBT, Ahobl, M.D. 

1879 HOOKB, NoBMAV, M.D., 94, Oloaceit«r-placu, Portmftn-aqoare, W. (C. 

1886-7. V.-P. 1896.) 
1881 MoOBB, Trohab, 6, Lee-terrace, Blackheath, 8.E. 
1876 HOBaAN, JoKV H., 68, OroiTsnor-atreet, W. (C. 1886-8.) 
1874 HOBtBOn, Albxakdbb, M.D., CM., 14, Upper Berkeley-atroet, W. 
1S80 HoBuon, Babii. Oobdox, H.B. 
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1869 MoBBiB, Hbhbv. U.A., 8. Cnvendiih-iqiiHre, W. (C. 1897-9, 1S84-6- 

S. 1881-3. V..p. 1888-9.) 

1879 HoBBis, Malcolm Alixiudbb, 8, Hu-lej-Btreet, W. 

1994 MOBBici, Grobqe Qavim, H.D., Crawti-cliiinben, Salisbury. 

1891 HoRTOB, CntBLiH A., 24, St. Paul's-roiut. Clifton, Bristol. 

1875 MoBTON, JoBH, H.B.,anndrord. 

1884 MOTT, Fbbdbbiok Walkbb, M.D., 84, Wi in pole- street, W. (C. 1801-3.) 

1870 HOULLIN, Cbablbb W. UtMssLL, 69, Wimpole-street, W. 

1893 MrHJCXBT, Jobh Howaks, L.D.S.Bog., 10, CsTendisb-place, W. 

1876 HUMKO, William, M.D., CM., ClnrkeBeld, FounUin-itreet, Cbeethnm 

Hill, HaDcheater. 

1885 HvBBAr,HuBBRTMoMTAaiTK,U.D.,27,SHTile-row, W. 

1894 Mdbbat, Johh, M.B., B.C., 133, Harle; -street, W. 

1864 Mybbs, Abthdb B. R., 43, Gloucester-street, Warwick -nqiin re, S.W. (C. 

1872.^.) 
1887 Mtbbb, W. H., Fort Weyne. Indiana, U.S.A. 

1887 Nahon, Edwabd Nobl, U.It., 80, Abbey-strvet, NDnestDD. 
1873 Nbttlbsrip, Edward, 5, Wimpole-street, W. (C. 1882-4.) 

1875 Nbwbt, Chablbs Hbnbi, IS, Land port- terrace, Soiitbsea, Hantit. 

1884 Nbwund-Pbdlby, F., 32, DuTODsliire-pUcc, Portland -place, W. 
1866 Nbwuak, William, M.D., Stamford, Lineolnsliire. 

1895 NiA8. .1. Balbwik, M.D., 40, Brook-street, W, 

1868 Niobolls, .Iames, M.D., Trcnsrreii, Newquaj, Cornwall. 

1876 NiCRoi.soit, John Fbascib, M.D., 29, Albion -street, Hull. 
1878 NooTT, William Matkiab, 8, Keiisin^ton-park-road, W. 

Ll9fi4 NORTOM, Ahthdb T., 101, Harleystreet, W. (C. 1877-9.) 

1885 NOBVILL, Fbbdkbic Habtby, M.B., Snimnerland. Yeovil, SomiTsclKbire. 
1856 Ndkh, Thomab William, 8, Strntford-plm-e, W. (C. 1864-G. V.-P. 

1878-80.) 

1880 O'CoHHOH, Bbbmabd, M.T>., 25. Hamilton-road. Ealing. 

1875 O'Fabrbll, Ubobsb 1'lcnrbtt, M.D., 19, Fitzwilliam-squnre, Dublin. 
1880 OsiLVlB, Geoboe, M.B., CM., 22, Wei beck -street, W. 

1880 OeiLTIB, Leslie, M.B., CM., 46, We Ibeck -street, W. 
1894 OOLE, Ctbil, M.B., 30, Cavendi«U-sqnare, W. 

1850 OOLB, Johh W.,M.D., 30, Ciivettdish-iqiiare,W. (C. 1635-6. S. 1857-60. 
C. 1861-3, V.-P. 1865-8.) 

1876 Olitbb, Jobs Fbbbns, M.U., 12, Old Elvet. Darbani, 

1888 Opbbbhaw, Thomas Hobkockb, M.S.. 16, Wimpole-street, W. 
1860 Obakob, William, M.D., C.B., 12, Lexb am -gardens. W, 

1876 Obd, Wiluam Milleb, M.D., 37, Upper Brook-street, W. (C. 1880-2. 
V.-P. 1893-4.) 

1892 Obd, William Wallib, H.D., 2, Queen-street, Majfair, W. 
1876 OsBOBN, Sahubi. C, Mniaonnette, Datchet, Bucks. 
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1879 OwcMOl). J. A.. M.D., 25, Upper Wimpole-Btreet. W. (C. 1887-fl.) 
1B81 OmtH, Ibambabd, M.D., 40, Cnnon-atreet. W. 

1866 OWLss, Jawb Alldbh, M.D., Hill View, Woking, Snrrsy. 

1670 PjlSbt, Sir Jahbs, Bftrt., D.C.L., LL.D., F.R.S., 5, Park-eqanre v 

Begent'a-park, W. 
188* Paobt, StKPHiK, 67, Wimpole-Btreet, W. (C. 1894-5.) 
1872 Paubb, Robist Willuu, 13, Welbeck-atreet, W. (C. 188I-3.) 
1874 Pabebb, Rubbioic, U.B., B.S., 59, Hodne; -street, Liverpool. 
L1863 Pabeikbok, QBOBai, 60, Brook-street, W. 

1882 Pabticb, Williau, M.D., 4, ClmndoB- street, W. (C. 1893-6.) 
ISSS Paul, Fbahx Thohas, 88, Uodiiej-BLn!et, Liverpool. 
1696 Paui^ J. E., 43, Queen sborongh Terrace, W. 

1:1865 Patt, Fbbskriox Williak, M.l)., LL.D., F.R.S., 36, Oro 
street, W. (C. 1872-4. V.-P. 1891-2. P. 1893-4.) 

1868 Patkb, Josbfh Fbafk, M.D., J8, Wimpole-street, W. (C. 1873-5, 
1883-5. S. 1880-2. V.-P. 1888-9.) 

1872 Pbaroe, Jobbfu Cuahihs, M.D., C.U., Montagne House, St. Lawreuce- 
on-SeA, Kent. 

1S63 FlABflOH, David K., M.D., 28, Upper Philli more -place, W. 

1879 Pbbl, Kobbbt, 130, Coilius-strcet East, Melbourne, Victoria. 

1889 pBtTBBBTiiY, JoHir, Kojol Veterinarj College, Camdeii Town, N.V/. 

1887 Pbhbosb, Fbahois Obokob, M.D., 4, Hurley -street, W. 

1884 Peffbb, AravBTDB Jobefe, M.B., C.H., 13, Wiinpolo-strect, W. 

1888 Pbbbt, Bdwih Coofbb, M.D., Superintendent's Honae, Quy's Hospitiil, 

S.E. 
1878 PaliAtra, Sciheblakd Bbeb, M.D., St. Ann's-heatb, Virgiuin Water, 

Chertaay. 
1871 PHitupa, CHABI.K8 DocouB F., M.D., 10, Henrietta -ati-cet, W. 
1878 PhilLIPB, Johh WaltbB, 30, Stan ley- street. West Melbouruc, Victoriii. 
1868 PiCB, Thomas Pickkbimq, 18, Portuiao- street. W. (C. 1870-1. V.-P. 

1886-7.) 
1893 PiHEBBTOH, Kobebt A., H.A., M.D., 71, Cruven-park, Hnrk-sili^u, N,W. 

1867 Pitt, Edwabd O., M.D. 

1884 Pitt, Obobob Nbwton, M.U. (Hoh, Secbbtabi), 24, St. TluinniaV 

striret,S.E. (C. 1890-2.) 
1876 PXTr8,BBBBABD,M.A-,M.C., 109, H arley- street, W. (C. 1888-90.) 
1887 PiTTB, RoBEBT Zacchbtb, Springfield, Chelmsford. 

1883 PoLAHD, JoBN, 4, St. Tbomas's-street, Sonthwnrk, S.E. 

1885 PoLLiBD. BiLTOK, M.B., B.S., 34, Hurlej- -street, W. (C. 1896). 
L1846 Pou-OCE, Obobge D. (TBtreTBi), 35, Chester- square, S.W. ^S. 1860-3. 

C. 1864-6. V.-P. 1863-5. P. 1875-6.) 
1860 PoiLOCB, Jahbb Edwabd, M.D., 62, Upper Brook-street, W. (C. 

1862-4. V.-P. 1879-81.) 
1870 PooBB, Obobgb ViviAK, M.D., 30, Wimpolc- street, W. (C. 1883-6.) 
1876 PoBT, Ubibbich, M.D., 48. Finabury-aqiiarc, E.C. 
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L1S79 PoTTBB, Hbnbz Pbbot, St Huy AbbotU' InBrmu?, HarloM-rcad, 
KenuDgton, W. 

1866 PowxLL, RiOHiBD Douaus, H.D., 6E, Wimpola-itreet.W. (C. 1878-6, 
IS8I.3. S. 1877-9. V.-P. 1887-8.) 

ISU PowBB, D*Abct, M.'a., M.B., 26. Bloom ibnr;-iqn*re, W.C. (C. 1691-8.) 

186& PovBB, Hbhbt, 37a, Qreat Cnmberland- place, W. (C. 1876-7.) 

1SB7 Fbatt, Willuh Sutton, WeedoD, NorthamptouBhire. 

1884 Pbicb, J. A. P., M.D., 41, Castle- street. Beading. 
L1856 Pbibbtlbt, Sir Williah Ovibbnd, M.D., 17, Hartford-itroet, W. 

1888 PBnfBOBE, AiBZAVDiB, M.B., CM. 196, Simcoe-street, Toronto, Cannda. 

1882 Pbinolb, J. J., H.B., C.H., 23, Lower Sejioour- street, W. 
L1848 PcTBKBLL, JOHH Jakbb, WoodUoda, Streatham-hill, S.W. (C. 1858-61.) 

1865 Peb-Shiib, Fhilif Hehki, M.D., F.R.S., 48, Brook-street, W. (C. 

1874-7. V.-P. 1890-1.) 

lO.U. QuAiH, Sir Richard, Bart., H.D., LL-D-, F.B.S. (TBrSTBE), 67, 
Harlej-street, W. (C. 1846-61. S. 1862-6. T. 1857-68. Prti. 
1869-70. V.-P. 1871-3.) 

1872 BALn, CRABtBS Hbhst, M.D., H.A,, 26, Queen Anne-atreet, W. (C. 

1877-9.) 
18S7 Banks, Hbhbt, M.D., Mnnich. 
tl890 Rahbov, Wiuiam Bbaxwbll, M.D., The Pavement, Nottinghsin. 
1891 Ratoltfvb, JoflBFH Ruby, M.B-, CM., Tho Qoneral Hospital, 

BirmiDghsm. 

1887 Batbh, Thohab Fbahoib, Broadstairs, Kent. 

1870 Bat, Edward BBynoLDB, Dalwieh Village, S.E. 

1876 Rbid, Bobbrt Wiluak, M.D., C-H., 8, Queen's-gardens, Abordeen. 

1881 Bbhnbb, Wiluam, M.B-CS., Wilberforce- street. Free Town, Sierra 

1893 Bbskib, Oeobob Edward, 16, College-street, Hjdc-park, 8;dncy,N.S.W. 
1861 Rbtboldb, J. B0S8BLL. M.D-, F.R.S., 38, Orotven or- street, W. (C. 
1868-9-) 

1866 BiviifOTOB, Waltkb, M.S., 95, Wim pole-street, W. 

^1866 Roberts, Datid Liotd, H-D., 11, St. John's-street, MaDclietter. 

1871 BoBRRTB, Frederick Thouab, M.D., 102, Hurley -street, W. (C- 1883-5.) 
1378 Roberts, Williah Uowlakd, M.D., Surgeon, Madras Army. 

1888 Robkrwob, Robert, M.D., The Bungalow, Ventnor, Isle of Wight. 
183S RaeiMHOH,ABTHnRUENBT,M.D., Mile End InRrmarj,Bancroft-roBd,N.E. 

1887 BoBiirsos, Hesbt Bktham, M.D., 1, Upper Wimpole-etreet, W. 

1882 BOBINBOH, Ton, M.D., 9, Princes- street, Cavendish -Square, W. 

1888 BotLBBTOH,H. D.,M.D.,M.A.,13,UpperWimpole-street,W. (C. 1894-5.) 
1,1858 BOBB, Hbnbt Coopbb. M.D., Penrose House, Hampstead, N.W, (C 

1873-4.) 
1876 Robe, William, M.B-. B.S., 17, Harley-st., W, 
1875 R0B8ITBB, QBOBOIt Fbedbbick, Cairo Lodge, Woston-«upor-Hare. 
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L1877 RoTB, Bbbhabp, 29, Qaeen Anne-street. 
ISSS RouOHioH, EDUnnii WiLEinaon, 83, Weitbourtie- terrace, W. 
1891 RoniLUBD, Ladbxkt Abtoiitb Josk, H.B., St. Tbomu'i Hoipital, S.K. 
1887 Rot, Cbaubb Smart, F.K.S.,' H.D., M.A., Univertity of Cambridfce. 
1891 Rcvras, Hue Abhafd, M.D., 6, York- terrace, Begeaf i-park, S.W. 
1891 BuBSSLL, WiLLUH, U.U., 46, AlbsDj-itreet, Edinbargb. 
1869 Rdthzkiobd, Wiujah, M.D., F.R.B., 14, Doaglai-craaceiit, Bdiuburgb. 

1853 Saisib, S. Jahbs a., H.B., F.B.S., Buiugfield, ncor BulugBtoke, Hant*. 

(C. 1861.3. V..P. 1880-2.) 
I8B4 SumiBSOH, JoHX Bdbdoh, H.D., D.C.L. Durban), F.B.8., 50, Bsabory 

road, Oifiwd. (a 1864-7. V.- P. 1878-4.) 

1876 SursBTiB, Cbablii, 148, Lambeth- road, S.E. 

1886 SiOHDBT, BOBBBT, M.D., 831, Ed oiond -street, Birmingbaui. 

1871 S&VNDBBB, Cbabus Bdwabs, M.D., Sunex County Lnnatlc Aayluin, 

Hayward's Heath. 

1890 SAttiniBBS, Fbbdbbice Wiluah, H.B., B.C., Cbieveley Honae, Newbury. 
1873 Satagb, Qbobsb Hinbt, M.D., 3, Henrletta-atreet, Cavendlsb-gqusrc, 

W. (C. 1881.8.) 
1882 Satill, Tbohib Dizoh, M.D., 12, Upper Berkeley-itreet, W. 

1891 SCBOBBanttH, Gcbtate Ibiiiobb, If .B., B.S., 11, Portland-place, W. 
1894 ScHoxntBU), Robbbt Ebhebt, M.B., Weatirood, Lee, S.E. 

1877 Sbwob, Pjlii, M.D.. 8fl. Wimpole-atreet. W. (C. 188B-7.) 

1894 Sbqcbiba, JuiBa Habbt, H.D., 6, Wett-atreet, Fintbury-circns, B.C. 

1872 Sbbobait, Bswabd, Town Hall, Bolton, Lancaahire. 

1878 Sbabsbs, SBnoo J., H.D-, 2, Portland-pUce. W, (C. 1884-6. 

V.-P. 1895.) 
1880 Shattook, Samubl G., 4, Creacent-Toad, The Donna, Winbledon. 
(C. 1885-7, 1893-G. S. 1890-2.) 

1886 Bbaw, LAITBistOK Ei,oiB, M.D., 10, St. Thorn ai'a-atreet, S.E, 

L1886 Sbbbbihstoh, Chablbs Scott, H.D,, F.R.S., 27, St. Qeorge'a-Bqaare, 
8.W. (C. 1894-6.) 

L1866 Sbiujtob, Buztoh, 2, Frederick'a-place, E.C. 
1876 SiDDALL, Jobrpb Bowbb, H.D., CM., Conybeore, Kottbain, Bidcford. 
1880 SiLCOCK, A. QVABBT, M.D., B.8., 52, Harley-itreet, W. (C. 18B8.S0.) 
1866 SlMB, FBAfOIB Hahlbv Bolsbbo, 12, Hertford-atreet, W. 

1893 SuTBB, Chabln, H.B., 16, Norlhwick .terrace, N.W. 

1887 Shallfbiob, William Doraui, 42, Queen Anne'a-gate, S.W. 

tl875 Skbb, Alfbbd RtTTCBiBBOH, The Orange, Uackbridge, Carabnlton, 

1879 Smith, E- Noblb. 24, Queen Anne-aireet, W. 

1887 Smith, t'sBOBBiCK Jobk, M.D., 4, Christopher-atreet, Finabury -square, 

E.C. 
1876 Smitb, aiOBOB JoBH Ualcolm, M.D., Haratpierpoint, Saaaei. 

1894 Smitb, Gdy Bkllinqbam, H.B., B.S., Ouy'a Hoipital, S.E. 
1872 Smith, Thomab Oii.babt, M.D., 68, Harloy-atreet, W. 
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1S78 Smith, Bbbbbst Urhsou, H.B., Cape Colonj. 

1878 Smith, Richabb T., M.D., 117. HuTerstock-hill. N.W. 

18S3 Smith, Robibt Pkbot, H.D., Bethlem Bojal Hotpltal, St. OcorgeV 
road, S.E. 

1869 Smith, Robibt SBiHaucroR, M.D., Deepholm, CllftoD P»rk, Bristol. 
1892 Smith, Solohoh CsiBtBa, H.D., 4, Portm>n Htniioas, Bsker- 

Btroet, W. 
1866 Shite, Thomib, 6, Str&tfoH- place, W. (C. 1667-9. V.-P. 1877-8.) 
1666 Smith, William, Uelbonrne, AustralU. 

1870 Smith, William Johkbos, Seamen's Hospital, Greenwich, S.B. (C, 

1879-810 
L1669 Smith, William Wilbbbfobci, M.D., 14, Stntford-pUce, W. 
1894 Snow, Ubbbbbt, M.D., fi, aloncecter'pkce, Port utaa- square, W. 
1670 Show, William Vioabt, H.D., Richmand QardeDs, Boaruciuouth. 
188S SoLLT, Ebhbst, H.B., Stnthlei, Uarrogate, Yorks. 
1868 SouTHKT, RBaiHALD, M.D., M.S., 32, Qroavenor-roiul, Pimlico. (C. 

1882-4.) 

1887 Spbkcbb, Waltbb Obobob, M.B., 35, Brook- street, W. 

1888 Spicbb, Robbbt Hbhbi Scanbs, M.D., 28, Welbeck- street, W. 
1861 Sqvibb, Albxahdbb Balmarno, 24, Weymoatb- street, W. 
18BE SQVtBB, John Edwabd, M.D., 63, Hurley -street, W. 

1S90 Stabb, EwbhCabthew, St. Thoinns'ii HoeplUl.AIbeTt-enibiiiikinent, S.G. 
1S96 Stabling, EBNiar Hehbi, H.D., Guy's HospitHl, S.E. 

1889 Stbwabt, Edwabd, M.U., Brook House, Enst Orinstcad. 
L18S4 Stbwabt, William Edwabd, 42, Devoushire Street, W. 

1891 Stilbb, Habold Jalland, H.B., C.H., 5, Ca.stle- terrace, Edinburgh. • 

1879 Stibliho, Edwabd Cbablib, Adelaide, South Aastralin [cnrc or Hessr*. 

Elder i, Co., 7, St. Helen's Piece. E.G.]. 
1883 Sioebb, Obobob. 14, Hertford-street, W. 

1881 Stoebb, Hbhbt Fbibbb, 2, Highburj-erescent, N. 
1864 SiONHAM, Chablbs, 4. Hnrlcj-street, W. (C. 1893-5.) 
1876 Stdbqe,W.A.,M.1)., 29, Boulevard Dnboucbage, Nice. 

L1871 SUTHEBLAND, HERKr, M.D., 6, Rlchmond-terrtice, Whitehall, S.W. 

1882 Stitoh, John Ulakii, 48, Queen Anne-street, W. (C. 1867-90.) 
J1867 Swain, William Pabl, 17, The Crescent, Plymouth. 

1881 Stmohdb, Cbastbbs Jambb, M.S., 26, Weymouth-street, Portland -plucc, 
W. (C. 1886-8.) 

1670 Tait, Kobebt Lawsok, 7, The Creiceut, Biruiinghiia. 

1686 Tabqbti. Jambs Hbhbt. M.B., M.S. (Hon. Secretary), 6, St. Thowas's- 

Btreet. S.E. (C. 1694) 
1891 Tati. Waltbb William Hdbt. 4, Queeu Anne-street. W. 
1870 Tat, Wabbk. 4, Fiusbury -square, E.C. (C. 1861-2.) 
I.18J1 Tayioe, Fbbdbeick, M.D.. 20, Wim pole -strict, W. (C. 1870-81.) 
1SB5 Tatlob, Hbnbt H., 10, IlTuuswick-plHcc, Brighton. 
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SUeted 
\mz Taxlob, Jahbb, M.n.Edio., 34, Welbeck-atreet, W. 
1880 Tatlob, Sbymoub, M.U., M.C., 16, Seymour- street, W. 

1879 TaiN, Gbobqb, M.D., 22, Queen Anne-Btreet, W. (C. 1889-90.) 
L1B52 Thoupiov. Sir HiMBT, 36, Wimpole-BtreEt, W. (S.18S9-63. C. 1865-7. 

V..P. 1868-70.) 

1891 Tbokboh, Bbnbt iLBXiB, M.D., 8, Coatai-creacent, Edinburgh. 
1S84 TH0II8OB, John, M.B., C.H., 18, WalkeT-ttreet, Edinburgh. 

1894 Tbomhok, St. Claib, M.D., 28, Queen Anne-«treet, W. 

1892 Tkokbobh, Williah, B.S., 96, Htnlej-itreet, Haoehetter. 
1874 Tbobhton, John Enowblbt, M.B., 22, PortniaD-itreet, W. 
1872 TsoBHTOn, William Pcoih, 36, St. Oet>rge')TO>d, Canterbury. 

1880 TtKASD, NisiOB IsiDOBB, H.D., 28, Wejmouth-atreet, W. 
1864 TiTT, WiLUAM Jambs, 8, Lansdownu-pUce, Clifton, Bristol. 

1866 TOMIB, Sir Jonv, P.R.S., Upwood Oorse, Caterhaui, Surrey. (C. 1867-9.) 
1862 Tooth, H. H., M.D., 31, Barley -atreet, W. (C. 1692-4.) 
1886 ToTBnKA, Kakeai. 
11872 TowMBBKD, Thohas Suttof, 68, Qoeen'e Gate, S.W. 

1866 Tbitklyak, E. F., M.D. 

1881 Tbeyib, Febdbbick, 6, Wim pole-street, W. {C. 1887-90. V..P. 1696.) 
16&I Tbotteb, Johk W., Bosaall Vicarage, York. (C. 186G-9.) 

1895 Tbodtbbck, Hbbbt, M.B.. B.C., 148. Anhley-gardens, S.W. 
1859 TBi7itAN, Edwin Thohab, 2S, Old Bnrliiigtoa- street, W. 

1888 TuBBr. Alfbbd Hbbbbbt, H.S.. 39, Finsbury-circos, E.G. 

1867 TtrcKWBLL, Hbnbt Hatthbwb, H.D., 64, High-atreet, Oxford. 

1868 TuDOB, JoHH, Dorchester, Dorset. 

L187G TuBKBR, Pbancib Cbablbwoop, H.D., IS, Finsbary-aqnare, E.C. (C. 
1864-6, 189G. S. 1691-3.) 

1862 TijBiiBB, Qbobob KoBiBTaoM, 49, Oreen-street, W. 

1863 TuBBBR, Jaubb Shitk, 12, Qeorge-street, Uanorer-aquarcv W. 
1890 TuBHBB, William Aldbiv, M.U., 13, Queen Anne-street, W. 
1698 TuBKBY, HoBAOE Qeobok, M.B., U.Ch., 28, Wimpole-itraet, W. 

LlS&S TiTBTLE, Fbbdbbtce, CliftAii Lodge, Womlford, Esaei. 
1680 TiBOH, WiLLiAU JOBBFU, M.D., 10, Langhorne-gardena, Folkestone. 

1S67 Vbhniho, Edocoubi, 30, Cadogan. place, S.W. 

1889 VoBLCBBE, Abthub FBAWCle, M.D., B.S., 31, Harley .street, W. (C. 1895.) 

L1867 WAOBTAFrB, William Wabwicb, B.A., Pnrleigh, St. John's.liill, Seven- 
oaks. (C. 1874, 1878-80. S. 1875-7.) 
18B5 Waelbt, Thomas, Jan., 6, QneenVgnte, S.W. 
1803 Walkbb, Nobmah Pobvib, M.D., 7, Manor.placn, Edinburgh. 
1881 Wallbb, BBfAH Chableb, M.D., Maaongill House, Cowan -bridge, 
Kirkby.LonsdAle. 

1890 Wallib, Fbbbebick Chableb, M.B., M.S. 26, Wdbeck -street, W. 
1888 WAiaiiAM, HooH, M.A., M.B., B.C., 32, New CavcndiBh -street. W. 



byGoogle 



XXTI 

Sleeted 

1878 WiMHiir, William Jobfhok, M.B., CM., 77, Hirlej-Btteet, W. (C. 

1881-8.) 
1869 Waltxhs, Jobh, H.B., Beigate, Sairey. 

1892 Wabd, Alljk Ooibb, M.D.Edin.. Lunsdowne House, Tobtonhiin. 
1892 Wi.BiKO, HOLBITBT Jaoob, M.B., H.S., 16, Upper Brook-atrvot, W. 

1889 Washbocbn, Jobx Wiobbitfoxd, U.D., Quy't Hospital, S.E. 

1377 Watbkbousb, Cbabub, U.B., M.C., Carl Ladwigatraue, Wahnng, 

1891 WATlBB0DSB,HlKBBBTFUBHlTALl4H.D.,C.H.,ai, Wimpole-itreet, W. 

1892 Wbavkb, Pbbdibick Poihton, H.D., Cedar Lawn, Ilampstead Heath, 

N.W. 

1890 Wbbb, Chablbb Fbbbb, M.D., New-streot Honif, Baaingitoke. 
1894 Webbs, Fbbdbbioe Pabebs, H.D., 19, Harlcy- street, W. 

L1868 Wbbbb, Hbbhavn, M.D., 10, Qrosvenor-steeet, W. (C. 1867-70. V.-P. 
1878-80.) 

1876 Wbib, Abcbib&LD, H.D., St. Mungho'i, Great Malvern. 

1864 Wbloh, Tbohas Datibb, H.D., Fairmount, Frith-Iiill, Oodaliuiag, 

1894 Wblu, Stdmt BnssBUi, M.B, 14, Oirdler's-road, Weit Kensington, W. 
18e3 Wbllb, Sir Trohab Spiitoeb, Bart., 8, Upper Orosvenor-itreet, W. 

(C. 1865-8. V.-P. 1876-7.) 
1892 Wkbbbook, Pbaks F., U.I). (Winnipeg), Cambridge. 
L18E1 Wbst, Chablis, M.D.. 4, Evelyn Muiuions.Carlyle-ptace, Victoria-itreet, 

aW. (C. 1866-7.) 

1877 Wbbt, Sakbbi, M.D., 16, Wimpole- street, W. {C.I884-6, 1891-3. S. 

1889-90.) 
1888 Wbtbbbbd, Fbahe J.. U.D., 34, Queen Anne-street, W. 

1891 Whbatoh, Sauuil Waxtoh, U.D., 76, Tbe Clin«e, CUpham Common, 

S.W. 
1867 Whifhah, TaoMAB Tilltbb, M.D., 11, Orosvenor-streot, W. (C. 

1880-2.) 
1869 WaiPFLB, John H. C, M.D., Arm; Medical Staff. 
1877 Whitb, Chablbb Hatdon, 20, Shakeapeare-atrect, Nottiiighmn. 
1894 Wbub, Chablbb Powell, 67, Qneen-street, E.G. 
1891 White, Qilbbbt B. Mowkb, M.B., B.S., 106. Qower-strevt, W.C, 
1B81 White, William Halb, M.D., 65, Harley -street, W. (C. 1888-00.) 
1886 Whitb, Wiluau Hbhht, M.D., 43, Weymouth -street. W. 
{1868 Whitbheas, Waltbb, 24, St- Ann'a-aquare, Mancbester. 
1877 Whith QBE, Williah Ticele, 7, Arlington -street, S.W. 
1810 WiCEBiEBD, Vbahoib Wiluah, Chester House, Weston-au per- Marc. 
1669 WiLEiH, JOHH F., M.D., M.C., New Beckeuham, Kent. 
1871 WtLEiKBOH, 1. Sebabtiah, New Zealand. 

1865 Wiles, Samuel, M.D., F.B.S. (Tbubtbb), 72, Oroavcnor- street, W. (C. 

1857-60. V.-P. 1869-72. 1883-6. P. 1881-2.) 

1879 WiLLGCXiBB, Fbbpkbicx. M.D., 14. Ma ndevi lie-place, W. 
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XXTII 
BtteUd 
1886 WuxsTT, Emu William, H.B., 25, Welbeclc-itreet, W. 
1869 WiLLUXB, Albbbt, H.D. (TraveUiDg). 
{1868 WiLLUHS, CsABLU, 48, Prince of Walei-ioad, Norwich. 
1866 WiLLUMB, Cbulu Tbbodoki, H.D., 2, Upper Brook -itreet, W. <C. 

1876.a) 
1881 WiLUuia, Dawson, M.D., B.S., 25, OM Bnrltngton •itreet, W. (C. 

1893-&.) 
1871 WiLLiAKB, Sir JoHH, Bart., M.D., S3, Brook -iItmI, W. (C. 1878-60.) 
1881 WiLtrAMB, W. RoeSB, 28, Wiackley-Hjiure, FrestOD. 
1876 WiLLiAMBON, Jambb Mahh, M.D., Ventoor, We of Wight. 
1863 Wtuis, Fkaxcib, M.D., Tbe Spa, BrMeboroagh, Stunford. 
1889 WiLsoH, AiAiKT, Lejtfltutone, Enex. 

1888 WlU08, Claodb, H.D., C.H., 6, York-road, Taubiidge Weill. 
1869 WiUOH, Edwabd Tbokab, H.B., Montpeller-terrace, ChBltenhBiii. 
1869 Wilson, Bobibt Jakbb, 7, Warrior-sqiiarB, St. Leonordi-OD-Sea. 

1891 WiLBON, Tbiodobb SiACir, H.B., C.H., 65, Temple-row, Birmingliain. 
{1661 WiNDBOB, Tbomab, Uedical Librarj, Boeton, Masi., U.S. [care of B- F. 
Sttreni, 4, Trafalsar-iqasie, W.]. 

1889 Wihoratb, V. Habold Wtatt, 7, Tavitoii- itreet, Gordon -iquarii, W.C. 
1874 WiBitUN, John OBBATBa, Deuden-aCreet, OaMtt, Yorkshire. 

18S5 WiTHiBBT, WiLUAif U., U.D., Pict-place, Coombe, Crojdou. 

1676 Wood, Wicluh Edwaxs Rakbdik, M.A., H.D., The Priory, Roehamp. 

ton, 8.W. 
1863 WoODOOOE, JOHK BoSTBOH, 155, H^lej-road, Birmingham. 

1883 WOODBBAS, OiKKAH SiHS, M.D., Beverlej, 1, Nightingaie-laue, Balliam, 

S.W. (C. 1891-3.) 
1879 Woodwabu, G, P. M., M.D., Deputy Surgeon- General ; S.vdne;, New 
Sonth Walee. 

1884 WoBTB, Edwin, 6, Trinity Street, Colcbeiter. 

1869 Wthan, William S., H.D., Red Brae, 18, Pntney-hill, S.W. 

1890 Wybnb, Edwabd T., M.B., 7, Rocheitei-gMdeDa, Hove, Brighton. 
1684 Wthtbb, Waltbb Ebsbx, M.D., 30, Upper Berkeley- Btreet, W. 
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ANNUAL REPORT OF COUNCIL, 
1894-95. 

PRESENTED AT THE ANNUAL MEETING, MAY 21st, 1895. 



TotJB CouDcil has to report that fifteen new members have been 
elected during the {tast sesBion. 

Dr. C, ThierHch and Dr. C. Ludwig, both of the University of 
Leipzig and honorary mcmbere of the Society, have died daring 
the post year. 

The Society has lost by death comparatively few of its members, 
although it has to deplore the loss of some of its most illustrious 
workers. The members who have died are Sir Geo^^e Buchanan, 
Mr. Arthur Durham, Mr. Hulke, and Dr. Bevan Rake. Mr. Hulke 
joined the Society in 1854, and held the offices of Hon. Sec, 
Treasurer, Vice-President, and President, whilst Mr. Durliam 
and Sir Qeorgo Buchanan bad each filled the office of Vice- 
President. 

Eight members have resigned. 

The Council note with much satisfaction the steady increase of 
the experimental work brought before the meetings, and trusts 
that members of the Society engaged in research work at the 
various laboratories recently equipped in London will continue to 
bring their results to enrich the ' Transactions ' and add to the in- 
terest of the meetings. 

The finances of the Society continue in a very satisfactory con- 
dition. The income of the current year was ^8497 6». Hi.; the 
expenditure, after investing the life compneition fees, ^11 13s. 5d., 
the small deficit being due to the iuclusioD in the current expendi- 
ture of the sum of £34 7». 6d., which, as will be seen on reference 
to the balance-sheet, is a special charge, which will not recur in 
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future jeara, and is due to the fact that ia respect of the items 
marked with an asterisk in the balance-sheet the payments are for 
a year and a half instead of for the current year. In the absence 
of this charge there would be a balance to the good on the year's 
working of £20 la. Od. 

The amount of monej invested in Consols has increased from 
£1184 lla. 2d. to d£1214 St. 2d., whilst the present balance in hand 
is £139 18s. 2d. 

F. W. Patx. 
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LIST OF SPECIMENS AND REPORTS 

BROUGHT BEFORE THE SOCIETY DDRINQ THE SESSION 1S94-G. 



I. DISEASES, ETC., OF THE NEEVOUS SYSTEM. 

FAOB 

1. Pachjmemngitia with atrophy of the cerebral codto- 

lutions in a sjphilitic infant 

By J. Walteb Cass, M.D. 1 

2. Hiematoina of the dnra mater 

By W. P. Heksinghau, M.D. 4 
S. A hu^e subdural htemorrhage occurring in a case of 
infantile scnrvy 

By WiLLiAH Waxlis Obd, M.D. 5 

4. Case of cerebro-epinal meningitis (Card specimen) 

By B. Or. Hbbb, M.]>. 8 

5. Some gross lesions in the brains of lunatics, with 

remarks upon the frequency with which the two sides 
of the brain are affected 

By Cecil F. Bbadlbs 10 



II. DISEASES, ETC.. OF THE OKaANS OF 
RESPIRATION. 



1. Sarcoma of the lung secondary to subperiosteal si 

of the femur By Hasold B. Meakin, M.B. 

2. Mediastinal tumour invading the lung 

By J. E. Squibb, M.D. 
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in. DISEASES, ETC., OF THE ORGANS OF 
CIECULATION. 

FAOB 

1. SpoDtaneous rupture of the beart in the iosaiie 

By Cbcil p. Bbadlib 36 

2. Aneutysm of the ascendiag portion of the arch of the 

aorta (Card apecimen) 

By Jambs Gallowat, M.D. 37 

3. Thrombosis of the left renal v<;iD (Card apccimen) 

By Wk, Wai.i.18 Obd, M.D. 39 



IV. DISEASES, ETC., OP THE ORGANS OF DIGESTION. 

1. On perforation of the soft palate in scarlet fever 

By E. W. GooDALL, M.D. 41 

2. Myeloid earcoma of the oropharynx 

By Stephbn Paget 44 

3. ITnusual form of malignant disease of the tesophaf^ua 

By Stbfhen Faqet 46 

4. Traction diverticulum of the cesophagus (Card speci- 

men) By H. D. RoLLEBTOM, M.D. 47 

5. Fibrous polypus of the oesophagus invaded by epithe- 

lioma By J. H. Tabobtt, M.S. 48 

6. Bullet wound of liver, stomach, and kidney ; eiiravasa- 

tton of gastric contents ; abdominal section ; suture ; 
death iu eleven days from broncho-pneumooia (Card 
specimen) By J. H. Openshaw, M.D. 52 

7. Carcinoma developing in the wall of a chronic gastric 

ulcer (Card specimen) 

By G. Newton Pitt, M.D. 52 

8. A specimen of gas tro -enterostomy fi>r pyloric cancer 

By Leonard A. Biswell 53 

9. Two stomachs showing the results of gaatro-jejunostomy 

By Cteil Oole, MB. 55 
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10. Fibrous stricture of pjloms By Ctsil Oole, M.D. 56 

11. Perforating duodenal ulcer in womeo 

By Lbb DicKitrsoH, M.D. 57 

12. Malformation of the alimentary canal ; atresia at the 

middle of the duodenum 

By A, T. CoLLUM (introduced by G. Newton 

Pitt, M.D.) 60 

13. Emphysema of the small intestine (Card specimen) 

By Hkctoe W. G. Mackenzie, M.D. 61 

14. Strangulated hernia on the left side of the abdominal 

wall By Stsphsm Paciet 62 

15. Ulceration of the large intestine in typhoid fevor (Card 

qtedmen) By C. Abklb, M.D. 63 

16. TTIeeratin colitis (Card specimen) 

By J. H. Taeobtt 64 

17. Ulcerative colitis (Card BpecimeD) 

By CraiL OoLa, M.B. 65 

18. Iiocal dilatation of the sigmoid flexure (Card specimen) 

By G. Newton Pitt, M.D. 66 

19. A case of post-rectal dermoid forming a rectal polypus 

By C. H. Goldino-Bied 67 

20. A case of malformation of the liver (Card specimen) 

By Hectob W. G. Mackenzie, M.D. 69 

21. Cirrhosis of the liver in a child 

By F. pABKEB Webee, M.D. 71 

22. Infarcts in the liver By Ctbil Oolb, M.B. 73 

23. Portal thrombosis with and without infarction of the 

liver. By Newton Pitt, M.D. 74 

24. Congenital obliteration of the ductus communis cbole- 

dochus By Fbancis H. Hawkins, M.B. 76 

25. Biliary fistulie opening into the pylorns, the duodenum, 

and the transverse colon (Card specimen) 

By Abtbub Voslckeb, M.D. 78 

26. Ulceration of the gall-bladder in typhoid fever (Card 

specimen) By Abtbdb Voelckeb, M.D. 79 
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T. DISEASES, ETC., OF THE GENITO-URINAET 
ORGANS. 

p. 

1. Solitary kidnej By Leb Dicein30II, M.D. 

2. Sidneys iacreaaed fourfold in weight by acute nephritis 

(Card specimen) 

By 0. Nkwton Pitt, M.D. 

3. Cystic kidneys By P. H. Pte-Smith. M.D., P.E.S. 

4. Cases of congenital cystic adenoma and of carcinoma of 

the kidney [With Plate I] By Edqae Willett 

5. Calculi removed from the bladder of an infant aged 

eighteen months By L. A. Dunn, M.S. 

6. Renal calculi in infanta (Card specimen) 

By G. Nbwton Pitt, M.D. 

7. On the microscopical structure of urinary calculi of 

oxalate of lime [With Plates 11, III, IV, V, and VI] 

By WiLLUH MiLLEB Obd, M.D., and Sahdel G. 

Shattoce 

8. Hydronephrosis, due to a stricture, apparently con- 

genital, at the upper part of the ureter, at the point 
of its exit from the pelvis of the kidney (Card 
specimen) By W. W. Oeo, M.D. 1 

9. Carcinoma of the ureter [With Plate VIa] 

By Abthub Fbancis Voelceeb, M.D. 1 

10. Recto<Teaical fistula due to tuberculous ulceration 

By Stephen Paget 1 

11. Uterus didelphys (Card specimen) 

By Abthub Voelceeb, M.D. I 



VI. DISEASES, ETC., OP THE ORGAKS OP MOTION. 

1. Specimen of osteitis deformans in which lengthening is 

seen to hare taken place By H. H. Clotton 138 

2. Acute septic epiphysitis By Stephen Paget 142 

3. Endosteal sarcoma of the patella 

By D'Abcy Poweb for Kobebt Jonbs (Liverpool) 143 

4. Chondrosarcoma of the right humerus 

By Hbebbkt Show, M,D. 146 
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FAGB 

5. Tubercxilar disease infiltratiiig the tibia, and secondarilj 
infecting the knee-joint (Card specimen) 

By William H. Battls 147 



Vn. DISEASES, ETC.. OF THE DUCTLESS GLANDS. 

1. A case of enlai^ed spleen in a cbiM ^ed bii 

By W. CoLiiBR, M.D. 148 

2. Fibro-adenomatdUB tnmonr of the supra-renal 

By H. D. RoLLEBTOM, M.D. 150 



vni. DISEASES, ETC., OP THE SKIN. 

1. Carcinoma arising in the bed of the thumb-nail 

By Edgar Willbtt 

2. Cancer of axillary skin-glands [With Plate VII. figs. 1 

to 4] By F. T. Paul 

3. Snbcutaneona homy tumour, so-called calcifying aeba- 

ceons adenoma [With Plate VII, fig. 5] (Card 
specimen) By F. T. Paul 



IX. MOEBID GEOWTHS. 

1. Malignant growth in the glands of the groin following 

the anbaidence of a painful enlargement of the glands, 
with aecondary growths in the stin at a distance from 
the priniaiy tumour By Chables A. Mobton, M.B. 

2. EpitheliomatouB cyat of the neck 

By Ahthont Bowlbt 

3. A case of cystic epithelioma of the neck 

By P. C. Wallib, M.S. 

4. A tumour of the pituitary foaaa 

By J. H. Taeobtt. M,S, 

5. Malignant disease at the base of the skull involTing 

the pituitary fossa By Cecil P. Beadles 

6. Myeloid, i. e. giant corpuscles, in some rare specimens 

of malignant disease ; with their aeeming rationale 

By Hbbbbbt Snow, M.D. 
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7. The malignant reverBion of mftmmary cystic fibromata 

Bj Hbbbbbt Show, M.D. 

8. Frimaij melanotic sarcoma of the clitorie 

By William H. Battlx 

9. Adeno-flbroma of the lip (Card specimen) 

By L. A. Ddbk, M.S. 

10. Sarcoma of the lung secondary to sarcoma of the tibia 

(Card specimen) By H. M. Flbtchbb, M.D. 

11. IdenUty of the so-called duct-cancer nith ordinary 

carcinoma By Hbbbbbt Skow, M.D. 



X. MISCELLANEOTTS COMMUNICATIONS. 

1. A note on variola and Taccinia [With Plate VIII] 

By J, Jacksoit Olabkb 192 

2. Absorption and metoboliam in obstruction of the pan- 

creatic duct By VAuaHAK Hablbt, M.D. 198 

S. Extensive perirenal hiemorrhage 

By Fbahcib B. Hawkins, M.B. 212 

4. Actinomycosis of the cheek 

By H. J. Wabino, M.S. 214 

5. Observations concerning the repair of tendons 

By J. Jackson Clabeb 218 

6. Lymphaugiectasis intestini [With Plate IX] 

By W. H. Allchiit, M.D., and R. Q. Hbbb, M,D. 221 

7. Observations and eiperiments on the pathology of 

Gravea' disease [With Plates X, XI. XII, and XIll] 

By Walter Edmunds, M.G. 224 

8. Results following the experimental removal of portioos 

of the kidney 

By John Bosb Bbadpobd, M.D., F.B.S. 236 

9. Male foetus showing reptilian characters in the sexual 

ducts [With Plate XIV] 

By Samuel G. Shattock 248 
10. Experimental observations on some cases of diphtheria, 
with a note oa the mode of division of the bacillus 

By Samuel Q. Suattock 258 
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XI. SPECIAL COMMmilCATIONS. 

(A) DiBCUSBION ON THE PATHOLOeT Ot DlPHTHBBU AND 

THE Antitoxic Tbiathbnt : 

1. The so-called antitoxic treattnent of infective disease, 

illustrated by diphtheria 

By Bkbtbah Hunt, M.B. (introduced by G-. 

Newtok Pitt, M.D.) 266 

2. The cuItivatioD of the diphtheria badllns in hydrocele 

fluid, with remarks on an examination of thirty cases 

By J. A. Hatwaed, M.D. 291 

3. The cultivation of BaciUu$ diphtkerise on hydrocele fluid 

By Chas. Powell White 296 
1. The immunisation of horses for the preparation of ' 
diphtheria antitoxin 

By W. EoBBETSos. M.E.C.V.8. (introduced by G. 

Newton Pitt, M.D.) 297 
5. Three specimens illustrating the pseudo-diphtheria 
bacillus, otherwise the attenuated or non-toxic 
bacillus By Lennox Bbowhe 301 

DiscDSSioN. — By Dr. A. A. Eantbace ; Dr. J. W. Wabh- 
BODBN ; Dr. Sins WooDHEAD ; Dr. Bebtbah Hdnt ; 
Mr. BOBBBTSOH. 304—314 

(B) EXPBBIMENTS WITH THE PlTSOHOCOCCDS, WITH EsFBCIAL 

BXFBKBNCE TO IllUUIfITT 

By J. W. Washbodbn, M.D. 315 



XIL DISEASES, ETC., OF THE LOWER ANIMALS. 

1. On the possible relation of swine fever to general or 

simple ulcerative colitis By Lxopold Httdsoh 334 

2. A boar's tusk growing in a circle (Card specimen) 

By F. Pabkes Webek. M.D. 337 
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REPORTS OP THE COMMITTEE OH MORBID 
GROWTHS. 



1. On Mr. Stephen Paget's sptscimeu of raalignant disease 
. o£ the larynx. 

[J. H. Taboett and Q. Newton Pitt] 

2. On Mr. Edgar Willett'a tumours of the bidaej. 

[J. H. Targett and G. Newtoh Pitt] 

3. On Dr. Ooltier's specimen of enlai^ed spleen. 

[J. H. Taboett and G- Newton Pitt] 

4. On Mr. Charles Morton's specimen of malignant growth 

in the glands of the groin. 

[Sethoob 3. Sbabket and W. G. Spehceb] 
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SESSION 1894-1895. 



I. DISEASES, ETC., OP THE NERVOUS SYSTEM. 

1 . Caae of teroua pachymeningilis vjiih atrophy of the cerebral 
eoitvolutions in a iyphilitie child. {Card tpecimen.) 

By J. Waitbe Cake, M.0. 

TBS apecimen conaiata of the calvarium and brain of a female 
child ^^d 19 months. 

The birth of the child vm natural and eaay, no inatramenta 
being need, and no history could be obtained of an; subaequent 
in jury. 

There me a strong syphilitic history ; the father had had 
syphilis when in the army ; the mother had had four miacarriages, 
and thia vaa her flrat living child. When aeven weeks old the 
child came under treatment at the Victoria Hospital for Children, 
Chelsea, for well-marbed congenital ayphilia; she was very anemic, 
and for many montha had snuffles and nasal dischai^. Despite 
oontinuoaa mercurial treatment she had, a few weeks before death, 
aigna of slight epiphysitis of the lower end of each femur, which 
subsided in two or three weeks. 

The mother stated that from two weeks old she was liable at 
frequent interrala to conmlaiTe attacks, which were aometimes 
rery aevere ; that she oerer took much notice, never sat up alone, 
and at the time of ber death waa like an infant three moaths old ; 
no rigidity waa ever noticed. 

Death occurred rather aaddenly on December Slst, 1894, and at 
the autopsy waa found to be due to diffuse pneumonia affecting 
both longs; all other organs in the chest and abdomen were 
normal 

) 
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There were very stigbt rachitic changeB in the bones ; the fonta- 
nelle was not quite closed. 

The head was not enlarged, but the bones were slightly 
thickened. 

The dnra mater appeared normal extemall;, bnt was lined on 
its inner aide by a thin membrane, thickest over the vertex, and 
becoming gradually thinner towards the base; it conid be stripped 
ofi the dura fairly readily; on its inner aspect it presented a 
peculiar gelatinous appearance and coDBistence. There was also a 
good deal of thick gelatinous material over the convolntions and 
at the base of the brain, with slight excess of subarachnoid fluid. 
Under the microscope the membrane was found to consist of a 
finely fibrillated connective tissue, with no evidence of any recent 
hemorrhage. 

Pia mater and veasels normal; no sign of any gnmmata at base 
of brain. 

Weight of brain 16 oz. (the normal weight in a child of eighteen 
months being about 30 oz.). 

There was very marked pallor, depression, and hardening of the 
convolutions on each aide in the r^on of the Sylvian fissures ; on 
the right side the affected area reached upwards from the posterior 
limb of the Sylvian fissure to the upper limit of the mid-frontal 
convolution, and backwards almost to the angular gyrus. On the 
left side the convolutions involved were those more immediately 
surrounding the posterior limb of the Sylvian fissure — viz. the 
superior temporO'Sphenoidal, angular, supra-marginal, the lower 
ends of the ascending parietal and ascending frontal, and the 
convolutions of the island of Beil. The convolutions elsewhere 
were pale, but otherwise natural. 

Od cutting into the brain the lateral ventricles were not dilated, 
but on the left aide the upper part of the island of Beil waa 
occupied by a cavity ot irr^nlar shape about three quarters of an 
inch long by half an inch from above down, and extending into the 
convolutions above and overhanging the insula. This cavity was 
occupied by a network of very thin membranous connective tissue, 
and did not contain any fluid or show any sign of hnmorrhage. 

The spinal cord and its membranes appeared normal. 

The case was probably one of serous pachymeningitis, described 
by 1>r. Gowere ('Diseases of the Nervous System,' vol. ii, 
p. S28) as a very rare condition, met with in young children and 
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general paralytica, in which a membranona layer lines the dura 
mater and ia coutinuoua at the base with a thinner layer that 
oovera the arachnoid, with more or leaa fluid between the two, 
constituting external hydrocephalus, and with or without com- 
preaaion atrophy of the biain. 

I can find no description of a precisely similar case. In vol. 
zUi of the ' Tranaactions' of this Society Dr. Wheaton records the 
case of an iu&nt, aged seven months, with a aimilar membrane 
beneath the dura mater, but also sixteen ounces of fluid, and the 
hemispheres were uniformly shrunken. There was an enlai^d 
spleen, but no other distinct evidence of syphilis. 

Several cases of cerebral atrophy in children have also been 
described; in vol. xl of the 'Transactions' Dr. Angel Money 
records one in a child ^ed four years. There was syphilitic menin- 
^tis, both the dura mater and the pia arachnoid being thickened 
and adherent to each other ; there was disease of the arteries and 
wasting and sclerosis of the right motor area. Aahby and Wright 
('Diaeaaea of Children,' p. 423) describe scleroais of the brain 
as " more often local than general, and mostly secondary to some 
inflammatory lesion or softening. ... In mre cases the whole or 
greater part of the brain is shrunken and indurated, as the result 
of a meningo>encephalitis occurring during intra-uterine life, or 
shortly after birth; such eaaes are probably syphilitic." They 
mention one case, that of an idiot aged twenty montha, who had 
suffered from convulsions, and in whom the entire convex surface 
of the brain was hard and shrunken. 

In my case the meningitis was probably specific, and the cere> 
bral atrophy and sclerosis secondary ; the cavity in the left hemi- 
sphere might have been due to softening. 

Congenital syphilis is usually supposed to be a rare cause of 
idiocy, but the case illustrates the possibility of its being bo, and 
also at least one way in which the mental impairment may be pro- 
duced. January l^ik, 1895. 
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2. Htematoma o/Jhe dura mater. 
By W. P. HxBBisoHAH, M.D. 

AE. T—, a. bo7 a^fed 2, was admitted to St. Bartbolomev's 
• Hospital, under Dr. Hensle;, for annmia and an enlarged 
spleen, aud died four months later with the same symptoms. The 
liver, treated with ferrocyanide of potassium and hydrochloric 
acid, gave in an extreme form the blue reaction characteristic of 
pernicious an»mia. The akull shows the bones deaoribed by 
Parrot as characteristic of syphilis. No other sign of this disease 
was present. The dura mater shows two conditions : 

1. Blood adherent to ite inner surface, both in small flecks, and 
also in two large patches in the frontal r^ons symmetrically 
placed, and lyiug immediately internal to the frontal bosses before 
mentioned. Sioce, however, the internal table of the skull and 
the external layer of the dura mater are both natural, it appears 
improbable tbat the hesmorrhage is dependent upon the existence 
of the nodes. 

2. Hffimorrh^e in the tisane of the dura mater iteelf, both 
near the aforesaid hnmatomata and also in other parts, especially 
in the falx cerebri. The arachnoid membrane was natural and 
quite free from blood. 

These hnmatomata faavo been amply treated of late by Dr. 
Wynne (' Trans. Path, Soe.,' vol. xliii). Dr. Newton Pitt (ibid.), and 
Dr. Wilson (ibid., vol. xlv). More thau ooe source has been assigned 
to the hemorrhage, but the mode of their production still remains 
doubtful. This specimen is shown because, in this instance, the 
condition of the dura mater points clearly to that membrane as 
the origin of the hiemorrhage. 

Decemhw ith, 1894. 
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3. A large tubdural /uemorrhage oecurrimg in a cote of 
n^aniite scurvy. 

By WiLUAM Wallis 0»d, M.D. 

WB — , a male in&at aged 11 moDths, was brought to my 
• oat-patienta at tlie Victoria Hospital, Chelsea, on Octobu- 
29tb, 1894. The family listory waa good ; there vaa no evidence 
to be obtained of syphilis, tQbercle, or hnmopbilia. The boy inu a 
twin; there was one elder child, nho waa in good health. The 
twina had beea brought up on a proprietary food from tbeir birth, 
and the mother stated that she had prepared it oonscientioualy 
according to the directions, i. e. with a ainall quantity of nulk, not 
more than balf>pint in twenty-four hours. The only difference 
that waa noted in the behaviour of the twins was that the patieut 
often vomited his food, while hia brother never did. The latter 
waa subaeijuently brought up to the hospital, and was foond to 
be markedly rachitic, but showed no sign of scurvy. 

On eiaminiag the patient there was apparent a marked ricketty 
deformity of the skull, there being four well-marked cranial bosses 
surrounding a widely open fontanelle; the head was not tender, 
and there waa no cianiotabeB. The bonea of the extremities were 
unaffected, and no hiatory could be elicited of the child ever 
having screamed when being washed or handled. Scattered over 
the trunk and Umba were bluish-purple subcutaneous hnmorrliages, 
varying in size from a pin-point to a ahilling ; they were irregularly 
distributed, and not very numerous. These had been first noticed in 
August, and had been increasing latelyin number; there wereafew 
raiaed ulcerated nodules around the anus. There were two lower 
incisors cut ; the gum around these wae swollen, rather bluish in 
appearance, and bled easily. At the margin of the u pper gum were 
two or three slightly raised bluish prominences. This gum also was 
apt to bleed when the child was fed. There was a slight bulging 
of the right upper eyelid, with a bluish stain showing through the 
skin, but no real proptoeia. 

The child was at once admitted, and put on a diet of peptonised 
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milk and fresb meat juice, with lemon juioe. There was found a 
Blight eolaigement of both liver and spleen, with great general 
annmia ; otherwise the pfaysicol signs were normal, and the urine 
contained neither blood nor albumen. 

The child at first improved in condition, and began to be bright 
and lively. The hnmorrh^^ were practically all absorbed by 
November 12th, and no fresh ooes made their appearance. Dnriug 
November there were irregular rises of temperature, as high as 
103'2°, without obvious cause. There was occasional vomiting, and 
towards the middle of the month a very obstinate and intractable 
diarrhoea made its appearance. The rash around the anus dis- 
appeared without any specifiu ti«fttment ; the anemia increased, 
and the child began to lose flesh. An examination of the blood 
was made on November 28th, which showed that there were 
1,420,000 red corpuscles and 20,000 white corpuscles to the cuMc 
millimetre, with only 10 per cent, of normal hemt^lobin. On 
December Snd, the second of two days of intense fog, the tem- 
perature rose to 104^, and there were marked signs of bronchitis 
in the right lung. He became rapidly worse, and died at 8 p.m. 
on December 3rd. 

The medicinal treatment adopted consisted in the administration 
of the citrate of iron and quinine whenever the diarrhcea allowed ; 
arsenic was only given for a few doses towards the end of No- 
vember. 

Autopty (December 5th, 3.30 p.m.). — Body extremely pallid; no 
pott-mortem stainii^ ; no rigor mortis ; a few faint traces of sub- 
cntaneons hiemorrhages on the abdomen. On opening the body 
there was a considerable amount of subcutaneous fat of normal 
appearance. 

Bight lung : the upper and lower lobes were solid and sirless, 
sinking in water ; the middle lobe was csdematous. 

Left lung : there was a large number of subpleural hemorrhages 
scattered over the surface, not extending deeply into the lung 
tissue ; there was one deep-seated hnmorrbage of recent date in 
the lower lobe ; both lobes showed signs of bronchitis. 

Heart : considerable hypertrophy of left ventricle ; no valvular 
lesion; decolourised clot in right ventricle ; muscle very pale. 

Liver : lai^e and amemic. 

Spleen : weight 2 oz. ; perhaps a little pale, but otherwise 
normal. 
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Kidneys: large ftnd p&le; capsule easily detachable. 

Stomach : studded intemall; witb numerous small sabmncons 
luDmorrbages of varions dates ; no ulceretioa. 

Inteatiues : normal ; no hemorrhages or ulceration. 

The mesenteric glands, especiallj those of the sigmoid meso- 
colon, were enlarged and fleshy, and showed on section central 
hnmorrhagea ; no other hiemorrliagea were foand in the abdomen. 

On removing the skull-cap a large quantity of clear slightly 
stained fluid escaped ; the cal*aria was found lined throughout by 
a bright red subdural blood-clot, thicker od the right side, and 
not descending lower than the incision in the skull except for a 
short distance orer the right orbit, and also over the left squamous 
bone; save at these points the clot was entire; there was no 
sign of heemorrh^^ at the base of the skull. The brain was dis* 
torted, and the cerebral hemispheres deeply cupped, especially the 
right. 

The orbital hematoma had disappeared except for a slight stain* 
ii^ of the tissues above the eye. 

The long bones were unaffected ; epiphyses normal in size, and 
not soft or spongy on section ; no hemorrhages. 

There was well-marked beading of the ribs, but no marked de- 
formity of chest; the rib cartilages on section were gelatinous and 
vascular. 

There are several points of great interest in this case. First as 
regards the history, the patient having been brought up on a food 
that was not, as Dr. Barlow happily taught us to say the other day, 
a "living food," the amount of milk used in its preparation being 
small, and its benefit often lost on account of the vomiting. In the 
second place, the lat^ sise of the hematoma, without any symptom 
pointing to intra-cranial pressure arising during life. Third, the 
freedom from trouble of the long bones, a circumstance which, as 
Dr. Barlow pointed out in his recent Bradshaw Lecture, would at 
one time have militated against the diagnosis of scurvy. Un- 
doubtedly the limbs u-e first, and chiefly, affected in the majority 
of cases ; but, as both Dr. Barlow and X>r. Sutherland have pointed 
out, extensive hemorrhages may take place in connection with the 
cranial bones, the bones of the extremities being unaffected. 
Finally, the fact that of twin brothers, brought up quite iden- 
tically in the matter of care and nourishment, one should develop 
■curvy and rickets, the other even more marked rickets but no 
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8cur»y, affords another proof, if one were wanted, of the non- 
epidemic nature of this disease. BecMfAer \^h, 1894. 



4. Can of cereltro-tpinal menir^i*. (Cord fpecinwn.) 
B; K G. HaBB, M.D. 

HW — , male aged 9 months, waa admitted under X>r. DonUn 
• on November 6th, 1894. 

The child was quite well up to the evening of October 27th, 
when at 10 p.m. it was suddenlj seized with vomiting and diar- 
rhffia i the motions were yellow and offensive. On October 29th 
there was severe general tenderness, so that the child screamed 
when touched ; there was pain at the back of the bead and retrac- 
tion. It had frequent sweatings and was very restless at nights. 
On November 8rd the mother noticed that the right elbow was 
swollen and shinj ; it was not red, nor did it pit od pressure. 
There was no cough and no djspncea. 

The child had been fed from the breast only. The parents live 
in Chapel Street, Brixton, wbere during the past twelve months 
" the drains have been bad," but have recently been relajd. During 
the past year esses of diphtheria and scarlet fever have occurred in 
the house. The child's brother is well and the parents quite 
healthy. 

On admission the child was found \o be well nourished. Tem- 
perature 108°. Heart and lungs normal. There was considerable 
general tenderness, the child screaming when touched. This was 
more marked about the right elbow than elsewhere, and the right 
arm seemed more helpless than the left. There was at this time 
DO noticeable swelling of the joints. The anterior foatamelle was 
widely open, bulging and tense. Aiter admission the temperature 
became intermittent, varying from between 99° and 101°. There 
was occasional vomiting, and the bowels were freely open. No 
optic neuritis. On November 12th general ri^dity set in; left 
pupil larger than right; the child is apathetic and drowsy; does 
1 or object when examined. 14th. — The rigidity has 
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increased, and tbere ia vell-mturked opisthotouos ; external stra- 
bismos. Pulse rapid, re^lar. BespiiatiooH r^ular. 16tb. — 
Extenflive HtomatitiB. Child more droway; swallowing mucli im- 
paired. 17th. — General courulaions. 

Died 8.35 p.m. Temperature during last tiiree days descended 
to 97°— 100°. Urine add; no albumen. 

Pott-mortem examination made fortj-two hours after death. 
Bod; emaciated. Pott-mortem decomposition just commendng. 
Body flaccid. Teaticlea in canals. Bulgings, size of pigeon's «{£, 
on inner side of both elbow-joints. Fluctuation in both swellings 
with grating in joints on rotation. On opening these joints about 
three quarters of an ounce of thick, slightly Bauioas pus was eva- 
cuated from each. In both part of the coronoid and olecranon 
processes are necrosed. The left foot is swolleo and hoggj, both on 
the plantar and dorsal aspects, and Uie skin around the big toe- 
joint is thin aud bluish. There is fluctuation and grating in this 
joint; and the ends of the metatarsal and phalangeal bones are 
bare and rough. There is about half au ounce of sanious pus in 
the joint, and a diffuse abscess of the aole and dorsum of the foot. 
Other joints nit. 

Anterior fontanelle large, bat no evidence of rickets. Cranial 
bouea dry and white. Brain 32 oz. ; convulutions flattened. Fluc- 
tuation marked. Almost the whole of the cerebral and cerebellar 
surfaces are covered with yellow purulent lymph, which is thickest 
about the middle line of base and vertex. The purulent lymph, 
which is subarachnoid in distribution, spreads also all the way 
down the spinal cord on the posterior aspect, of which there is 
quite a large collection. There is much turbid and purulent fluid 
in the lateral ventricles, and in the wall of the right descending 
coma there is a Urge area of septic hemorrhagic iDflammation. 
Both middle ears are filled with greenish-yellow pus. Tonsils ml. 
Whole of the lower lobe of left lung is purple and consolidated 
(recent broncho-pneumonia). Beat of lungs and pleurs normal. 
In front of thymus there is a diffuse collection of pus. 

Heart 1^ oz., and pericardium normal. Abdominal viscera 
febrile, otherwise nil. 

Microscopical eiaminatiou of the pus (subarachnoid and from 
joints) showed, when stained with alkaline methylene blue, la^e 
numbers of very small coed, ovalish, often in pairs, free in the 
plasma; arrangement diffuse and scattered; uo clumps or chains. 
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iSanj are snrroimded hj a halo, but a definite capsole is uncertain. 
The cocci are quite decolourised bj Oram'i method. 

From the ordinary cocci of suppuration the microbe of this 
case ia dietinguished hy ita arrangement, Hize, and colour reaction. 
From the Diploeoeau pneumonia, Fracukel, bj its shape and colour 
reaction. From DiplocoecHs vKtraceUularit, Weichselbaum, in that 
this latter uauallj occurs in pairs (though it is seen in clumps and 
solitary) ; It in almost iavariably iritbin the cells. From the 
microbe of suppurative meningitis, described by Neumann and 
Schiffe, in that this latter is really a bacillus 2 /i long. 

Neither of the last two organisms stains with O-ram's method. 
It ia quite different from the Streptoeoeciu meniTi^iit described 
by me is rolnme zIt, p. 10, of these ' Transactions.' 

December I8th, 1894. 



5. Some gross lesions in the brains of lunatics, with remarks 
upon the frequency with which the two sides of the brainare 
affected. 

By Cecil F. Bzapleb. 

THESE five braina are shown as illustrating some of the grosser 
leeioas that are to be met with in the brain of the insane 
after death. The relation which they bear to the mental aberration 
is often anything but clear, for more or less similar lesions may at 
times be found in persons dying non-insane, and who during life 
may not have exhibited any cerebral symptoms. They show, too, 
an advanced degree of some of the most common morbid changes 
that are almost invariably found in asylum patients. 

Most of these are undoubtedly the result of vascular lesions, 
and 1 shall refer to the frequency with which such lesions occur in 
various parts of the central nervous system. 

Cere&eWar lesions. — Specimen I. — The first specimen is a cere- 
bellum into tiie right hemisphere of which au extensive hamorrha^^ 
has taken place. The right lobe has been almost completely 
ploughed up by blood from a ruptured vessel in its substance, and 
converted into a large cyst filled with clotted and fluid blood. 
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wbich commuDicated with the exterior. The left lobe and pona 
»re somewhat softened. The cerebral hemisphereB are furly 
developed, and present no signs of hsmorrbage, but are likewise 
rather softer than naturaJ. The arteries at the base presented 
atherotnatoua changes. 

This brain was from a man aged sixtj-flTe, whose insanit; was 
of foar jears' duration, havii^ been admitted into Golney Hatch 
Asylum in March, 1890. He was greatly depressed and suicidal, 
and was contitiuaUy rubbing himself, from a delusion that huudreds 
of living creatures existed under hie skin and were eating up his 
body, and under the idea of allowing them to escape he had cut 
himself about in numerous places. He complained of a constant 
dragging sensation in the right loin, which he believed due to 
cancer of the kidney. Tactile aensation waa impaired, gait slow 
and crouching, and knee-jerks increased. He continued very 
desponding, apathetic, and hypochondriacal; took no interest in 
his surroundings, and remained unoccupied. He was always com- 
plaining of constipation without cause, and had the belief that no 
passage existed through his body. Habits were cleanly. Gon< 
tinning in the same state, with the same delusions of insects, &c., 
remaining unoccupied, he became more feeble, and died suddenly 
in June, 1894, Getting out of bed during the night and com- 
mencing to dress, he suddenly fell on his head and expired in a 
few minutes. In this case the heart was hypertrophicd, and the 
aorta with its valve was atheromatous ; the kidneys were Urge, 
and their capsules adherent in places, leaving a granular surface 
on removal. 

Death from biemorrh^^ into the cerebellum is very rare both 
iu lunatic asylums and elsewhere. In the pod'mortem records of 
Colney Hatch I have only been able to discover nine cases in 
which this had happened ; three of these were men and six were 
women. 

Small hemorrhages, which were not themselves fatal, and indi- 
cations of old blood extravasations, as shown by patches of soft- 
ening in this region of the brain proper, are also by no means 
frequent. There were three of the former and eleven of the latter. 
In addition to these there were seven cases in which one of the 
cerebellar hemispheres was replaced to a considemble extent, or 
almoit entirely, by a large cyst, much of whose wall was formed 
merely by tiie thickened pia-arachnoid membrane, and whose con- 
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tenta consisted of clear fluid. It is probable that most of sucli 
cases are hemorrhagic in origiD. 

ThoH ve have a total of thirty cases in which presumably 
vascular lesions had occurred in the cerebellum, as disclosed by an 
examination of 3,300 brains. 

In a few of these cases similar lesions existed elsewhere in the 
brain. For instance, in a female where the left lobe of the cere- 
bellum was converted into a shell filled with recently shed blood, 
there co-existed a small hemorrhage of old date in the left corpus 
striatum, witli flattening of the central ganglia, and in anoUier 
case a large cavity below the left hemisphere was associated with 
a cyst of smaller size in the left side of the pons. 

Oeneral shrinking and hardening of one lobe of the cerebellum 
is now and then come upon. The second specimen is an instance 
in point. 

Specimen 2. — The right cerebellar lobe is considerably reduced 
in size, and the vacant space in the recent state occupied by a lai^ 
collection of fluid within the thickened pia arachnoid. The arteries 
at the base of the brain were much diseased, and the right internal 
carotid at its entrance into the cranial cavity was occluded by a 
calcareous mass. There was also atrophy of some of the cerebral 
convolutions with some dilatation of the ventricles. 

The patient was a female aged 56, whose insanity was of 
only fonr months' duration. With an attack of two weeks' 
existence she was admitted into the asylum on May tlth, 1888, 
in greatly impaired health. She had a wild excited look, had 
delusions of persecution, and was subject to epileptic fits, of dirty 
habits, and refused food. She rapidly developed into dementia, 
and became prc^ressively weaker. On August 25th she had a 
series of severe fits accompanied with left hemipl^a, which, 
increasing in severity, left her comatose. At the end of forty eight 
hours, however, she rallied for a short time, became brighter 
though restless ; but deglutition had become difficult, and she sank 
and died on September 4th. All the viscera except the brain were 
fairly healthy, and no special lesion was found after death to 
account for the final attack. It may have been due to an embolus, 
but more likely was the result of pressure from fluid on the 
medulla. 

Unilateral atrophy of the cerebellum to as great an extent as 
this has been observed after death in the brain of sane persons 
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who preeented no eymptoma during life. The cause of this atrophy 
u not always clear. It tuaj be a secondary degeneration, but 
there is often no lesion elsewhere noticeable to the naked eye 
thronghont the entire brain. In tbe case just described it would 
seem that defective blood-supply was the ezcitlDg cause, but in 
some cases it doubtlesB is due to the contraction that follows an 
old eitravasation of blood into its lubatance, while in others it may 
reeolt from old inflammatory processes in its neighbourhood. It 
may be congenita). 

Sometimes the reduction in size of one of the cerebellar lobes 
is definitely associated with signs of an old vascular lesion in 
one of the cerebral hemispheres, as in a female, where shrinking 
and hardening of the left lobe, with gelatinous fluid contained in 
a sac formed externally by thickened pia mater, co-eiisted with an 
old clot the sise of a bean in the secoud middle frontal gyrus of 
the left side. The cerebellum as a whole weighed 1 oz. 

Another case is that of a police constable, aged 37, whose illness 
had existed for eight months before admission, and dated from a 
fall. He had been an excessive whisky drinker, and although 
mental symptoms had manifested themselves many years before, 
he continued on duty op to a few days before certification. Melan- 
cholia, with aural hallucinations and delusions of suspicion with 
suicidal tendency, were the main features. His father died of 
softening of the brain. The state of the patient varied from time 
to time, but apparently without any of the special signs of cere- 
bellar disease. At the close of two months he became very excited 
sad violent, after which be relapsed into a helpless paralysed con- 
dition, confused and unable to answer any questions, destructive 
and dirty in bis habits and sleepless at night, and he died after 
three months' residence in the asylum, having been comatose for 
forty-e^ht hours. The whole brain was smaller than normal, with 
great atrophy of the cortex along several convolutions, especially 
the left ascending frontal at the apex. The left side of the cere* 
bellum was atrophied and softened, the - medulla shrunken in 
appearance. In addition, the more common lesions of ventricular 
dilatation, flattening of the central ganglia, excess of fluid, and 
thickening of the membranes were present. Hypertrophy of the 
left cardiac ventricle, slight thickening of the mitral flaps, and 
some incompetence of tbe aortic valve, with small flbrotic kidneys, 
completed the points of importance. These cases where the wasting 
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in the two situations is on the same side do not fall in with the 
statement made b; G^wers,^ that "atrophy of the whole of one 
cerebral hemisphere is associated with atroph; of the opposite 
cerebellar bemisphere," and that the latter ma; be associated with 
atrophy of the opposite corpus stnatnm alone. 

In a female with the optic thalamus and cerebellar hemisphere 
both smaller on the left side, the left communicating artery of the 
circle of Willis was rery small, but the vertebral od that side was 
larf^r than on the right. Moreover all the basal Tessels were very 
atheromatous. A fatal case of hemorrhage into the left side of 
the pons, which was associated with reduction in size of the right 
cerebellar lobe, I shall shortly refer to more fully. 

Seldom in the asylum do we get cases exhibiting the characteristic 
symptoms of cerebellar disease, such as vertigo, staggering gait, 
vomiting, Ac. This, in view o( Nothnagel's researches, is donbt- 
less because in asylum patients, when the hind brain shows signs 
of disease, it is almost invariivbly one of its lobes that is affected, 
and Dot its central portion. Moreover it is probable that hemor- 
rhage into the middle re|^on of the cerebellum, when it does occur, 
is usually at ouce fatal, so that indications of old blood eictravasa- 
tions we could scarcely expect to find. I have found no cases of 
associated paralysis agitans to support the theory put forward by 
Hughlings Jackson. 

This want of signs was especially mentioned ia the case of a 
female where the right side was absorbed, and a lai^c cyst, the sise ' 
of a green walnut, filled with clear fluid, pressed upon the surface 
and flattened the convolutions around. It was separated from the 
fourth ventricle by a tbin membrane only. The middle lobe was 
not affected. The heart showed hypertrophy of the left ventricle 
with mitral stenosis, and the kidneys were cirrhosed. The patient 
was admitted in November, 1878, with insanity of three weeks' 
duration. She was thin and ill-noarished, melancholic, and had 
great dread vrithout apparent cause : delusions that her face was 
being burnt to pieces, that her flesh was falling oS and her eyes 
dropping out, were prominent and persistent. She died in May, 
1880, from exhaustion following great excitement, with dread and 
dospfur and a strong wish to die, having several times attempted 
to strangle herself. Death took place in a semi-comatose state 
at the age of forty-eight. 

* ' Pinsiw of the Nemu Sjrrtam,' vid. u, p. 580. 
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I have already spoken of the rarity of central leeionB, it may 
Uierefore be worth while to mentioD the few of which I have found 
reference. Amongst the males, heemorrhage is reported twice 
and 8oft«ning once, as occurring in the central portion of the 
cerebellum. 

The first case of hemorrhage was in a patient who had been a 
seaman, and died at the age of fifty-six, having been the subject of 
mania with delusions For over fourteen years. The day before he died 
be had a severe apoplectic seizure, accompanied with left hemiplegia. 
In addition to the above lesion there was general wasting and 
softening of the cerebrum and hypertrophy of the heart. 

The second is a patient admitted in a state of imbecility with 
repeated epileptic fits. His occupation had been a carman, and his 
whole manner had changed of late, having become so for over a 
mouth, the cause of which was unknown. The total duration of his 
iosanitywaslittle more than 3i months. He was f orty-eight when he 
died. The heart was fatty with hypertrophy of the left ventricle 
and valvular disease, in addition to marked arterial degeneration. 

The case of softening which is recorded was in a male patient, who 
died at the age of sixty-three, baring had mania with epilepsy for 
dose on three years. Oa admission his illness was only of two weeks' 
duration. He was subject to epileptic attacks, which had greatly 
impaired his memory. Frequent outbreaks of violence occurred, 
when he committed extravagant acts, such as wandering into the 
street in almost a nnde condition. Nearly a year passed before he 
bad his first fit in the asylum, during which his left side was 
chiefly implicated. After this he remained quiet, was fond of reading, 
and only rarely had fits. There is no mention of any cerebellar 
symptoms. At the autopsy there was found on the upper surface 
of the cerebellum, in the middle line, an area of red softening 
about the size and shape of an almond, which extended only a short 
distance from the surface, and was covered by thickened pia mater 
and arachnoid. Besides this the membranes were thickened and 
adherent in patches over the convex surface of the cerebral hemi- 
^heree, and were with difficulty removed, tearing away some of the 
grey cortex in the attempt. The ventricles were greatly dilated 
with clear fluid, and there was slight granulation of the ependyma. 
The white substance of the fornix and commissures was very 
softened and friable. The arteries at the base were atheromatous ; 
great hypertrophy of the left side of the heart, with advanced 
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t&ttj olunge but withont valmlar disease, was also present, as well 
as f^anular kidneys, with narrowed cortices containing email 
cjatB. 

The oul; case that I have been able to diacover, where cerebellar 
s/mptoms are distinctly stated as existing, was in a female, where 
a eanguitieous clot was found in the anterior part of the cerebellum 
pressing upon the medulla oblongata. Here there was atheroma 
of the arteries and of the aortic ralve. The patient was an inmate 
of the asylum from September, 1851, to November, 1870. During 
the greater portion of this time she had been in a state of de- 
spondency and melancholia, and at one period was considered 
strongly suicidal in tendency. She was incoherent and timid in 
nature. On the dste of death it is noted that for some little time 
past she bad frequently complained of feeling suddenly giddy, 
and had the impression that she would fall down suddenly and 
die. Her health had been declining for the last six years ; she 
was of Tery quiet demeanour, very cleanly in habits, and very re- 
tiring. On the morning on which she died she had a swoon, but 
rapidly recovered, and made preparations for breakfast ; shortly 
after, however, she was found dead with her head reclining on her 
bed. Her age was sizty-flve. 

Before we leave the subject of the small brain it is worth while 
to observe the frequency with which the two hemispheres are im- 
plicated. Of the cases referred to, it will already have been 
noticed that the left side was most frequently mentioned. They 
are included in the following table : 

Tabh tihowiTtg the diitrUndion of thirig-four caaet of groei letiont 
of the cerebellum.' 
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< For explanation lee that of the next table, p. 29. Caiei have not been ii 
olnded where goieral lofUning of one or both lobei occnrred. 
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In the case where hremorrha^ took place into both lobes, that 
Id the left proved fatal, while that in the right was of small size. 
There was also an extravufiadon of blood on the anterior superior 
frontal gyrus the size of a bean. The female in whom both 
cerebellar lobes were much reduced in aize also had an old blood- 
clot in the left tempore- sphenoidal lobe, but in the case where a 
carity existed on each side no other lesion was present. The 
centrally situated cyst occurred in a hydrocephalic child, whose 
case I shall deal with later. 

Hsemorrha^e into pma and medulki. — Only one case of hemor- 
rhage is recorded as occurring in the medulla oblongata ; this was in 
a male. In another instance an old heemorrh^e was present in the 
medulla in the vicinity of the left olivary nucleus of a female, 
associated with a similar condition in both the right and left 
lenticular nuclei of the cerebral hemispheres. Two cases of localised 
softening in the right and one in the left crus cerebri, and one 
case of luemorrh^e in the left crus are reportal in females. 

With regard to the pons Varolii, the cases are six of recent 
hemorrhage and three of localised aofteuings or old blood-clots. 
Two of the former and two of the latter were in females. In one 
of the male cases of luemorrhi^ the extravasation had spread 
through the peduncle into the left lobe of the cerebellum. 

Aa vascular lesion in either of these situations is, of course, 
most often at once fatal, we should scarcely expect to find localised 
softenings or cysts with any frequency in the pons or medulla of 
lunatics' brains. The degeneration that is secondary to it^nry or 
disease of the great brain is naturally not uncommon, but of that 
I am not now speaking. As a rule, the hemorrhage that has 
taken place into one or other of these regions has been the cause 
of death after the patient has been some years insane, and it is 
rarely or never the direct cause of the patient becoming certified. 
But there is no doubt that this waa the case with a man who was . 
lately under my care in Coloey Hatch. It is the case I have 
already referred to as one of fatal hemorrhage into the pons 
associated with atrophy of one lobe of the cerebellum. 

The patient on admission was in an excited state, noisy, and 
talked incoherently in an extravagant manner. He had a wild 
expression, no facial paralysis was noticed, but there was continued 
movement of the head and facial muscles. There was internal 
strabismus of the left eye ; he was continually rolling his eyes about, 

2, 



,db,Google 



18 NBRTODS 8T8TEH. 

and his pupile were aotnewhat dilated, but eqnal. Slight general 
paresis oa tho right side was preseot. His attack was said to have 
existed for fourteen days, during which he had been very violent, 
necessitating his confinemeDt in a padded room. There had been 
two epileptiform seizures. Ha was &ttj yean of ^e, had never 
been insane before, and had no hereditary taint. For the past 
two years he had been a private attendant upon an inaane gentle- 
man. After admission here he continued excited and noisy, striking 
the wall with both hands, and died about ten hours later during a 
paralytic seizure. In the lower and anterior part of the left side 
of the pons was a heemorrhage of comparatively recent date; it 
formed a circular mass of about half an inch in diameter, a central 
black clot, surrounded by softened discoloured brain tissue, pressed 
upon the pyramidal tract and passed slightly into the medulla. 
From its appearance it had certainly existed over a week, and 
probably about a fortnight, and was undoubtedly the cause of the 
attack in the first instance. Its situation corresponded to the 
nucleus of the siith nerve of the left side. Besides this lesion, the 
r^ht cerebellar lobe was reduced in size to nearly half that of 
the left, the latter being apparently normal. On section both 
lobes seemed of natural consistency, and neither contained a 
hemorrhage. The membranes and large brain also looked normal, 
except that the latter was hardened. Cardiac hypertrophy with 
mitral stenosis and advanced atheroma of the aorta and basal 
vessels was present. It seems scarcely possible that any relation 
existed between the condition of the pons and cerebellum, that of 
the latter having to all appearances been long in existence. 

Dilated veniriele*. — A slight dilatation of the ventricles of the 
brain is the usual condition fouud in all forms of insanity. In 
this cose, however, the dilatation is carried to an unusual degree, 
and it is rarely that we find the lateral ventricles so greatly 
distended. 

Specimen 3. — Externally the brain appears of fair development, 
weighing, when fresh, S5j oz, ; it was throughout harder than 
natural, and there were no signs of old haemorrhage. The lateral 
ventricles are enormously dilated, and filled with fluid, lined by a 
smooth exceedingly thick ependyma, which is slightly detached in 
places. On the escape of fluid the cerebral hemispheres com- 
pletely collapsed. The dilatation has taken place more especially 
outwards, upwards, and backwards at the expense of the brain 
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substance, and with dieappearance of the central grey ganglia. 
Both hemiBpherea are equally affected, the frootal lobes in both 
having least suffered. In the parietal and occipital re^ous there 
are places where the nervous structure is less than a quarter of an 
inch in thickness, the grey matter being exceedingly iHirrow. 

Obtained from a female aged eighty-two, with insanity of thirty- 
four years' duration, who, on admisaion in 1858, wa^ fun extremely 
Tiolent, irritable, and jealous imbecile. Her bodily health was good ; 
having been dumb from birth she was uneducated, and her intellec- 
tual powers were undeveloped. She quieted dowD, and was 
employed in the laundry. In 1864 she was again extremely excit- 
able and dangerous. In 1885 she had developed into a demented 
state, bat was of clean habits, happy, and usefully occupied in 
the laundry, in which state she continued up to 1890, when her 
health became more feeble, and she died in February, 1892, 
from pneumonia followiog influenza. At no time had fihe an 
epileptic fit. 

It is possible that in the above case the dilatation of the ven- 
tricles was congenital, or that it developed soon after birth ; in 
fact, it 18 very doubtful whether such extreme cases of uniform 
bilateral internal hydrocephalus originate in adnlt life. Daring 
life it is practically impossible to dispose such a condition. 
The case illustrates how a person, with seemingly little brain sub- 
stance, may live a prolonged life, and even a useful existence ; for 
this patient wa« of considerable help in the laundry, where for 
thirty years she worked with but a few brief intervals. 

A similar condition of the brain is at times to be traced to some 
disease during infancy, usually of an inflammatory nature, such as 
infantile paralyaia. This was so Id a man who, although a deaf-mute, 
had been sufficiently able to look after himself and to follow the 
occupation of a French polisher until reaching the ^e of thirty. ISot 
till then was it considered necessary to confine him in an asylum, 
lie having developed paroxysms of great violence, destroying bis 
clothes, and screaming about the streets. There was a history that 
when five years of age he had a serious illness, " water on the brain," 
following a fit, subsequently becoming deaf and dumb. His 
maternal grandfather and uncle were insane. He had been a 
steady hard-working man until a month before admission to the 
asylum in December, 1883. While here be was excitable and 
quarrelsome, made fantastic gesticulations, and was occasionally 
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deatrnctiTe. In this condition he contioned until his d^th in 
March, 1884, from uaDiacal eibauation. 

At the autopsj the membranes were opaque and slightly 
adherent to the brain, the convolutiona of which were atrophied. 
The Tentriclee were enormoualj dilated, so as to make the braia 
almost resemble two sacs of fluid. The brain aubat&nce was ex- 
ceedingly soft, flaccid, and wet. Except for hepatisation of the 
lui^ apices, the other organs were healthy. 

In an imbecile youth i^ed twenty-eight, where eicessive dilata* 
tion of the lateral Tentriclea was found, it is definitely said that 
the insanity arose from infantile paralysis. 

In a luaatic asylum such aa Colney Hatch, cases of hydroce- 
phalus are seldom admitted. A particularly interesting case of this 
kind, however, was a female idiot t^ed twelve, blind And para- 
plegic, where the lateral ventricles were dilated to such ao extent 
that the hemiapheres were converted into nothing more than cyst 
walls with flattening and wasting of the convolutions, but which 
were normally planned. The brain substance was very pale, and 
the pia mater almost universally adherent. The calvaria was very 
large, measuring 8| inches by 6\ iuches, and the bone greatly 
thinned. But the interest of the case lay more especially in the 
condition of the cerebellum. This contained a cyst as large as an 
orange, centrally situated, which appeared to have commenced in 
the roof of the fourth ventricle, and involved both hemispheres. 
The walla of the cyst were of a reddish-brown colour lite old 
apoplexy, and it contained a clear fluid iu communication with the 
ventricles. Several hemorrhages had occurred in its walla, and a 
olot lay on the floor of the fourth ventricle. Bound the aides of 
the medulla, und in the walls of the cerebellar cyst, was heaped up 
a mass of what appeared to be new growth, pinkish grey in colour, 
and firmer than the surrounding brain tissue. It was seemingly 
of a sarcomatous nature, and the recent bleeding had presumably 
taken place from its sabetance. The pons was wasted and flattened 
from pressure. The corpora dentata of cerebellum could not be 
found. 

The history was to the effect that the patient waa admitted to 
the aaylnm in July, 1878, when she waa eight years old, the in- 
sanity being then of one year's duration, but the cause ia atated as 
unknown. She was then tall for her age, blind and paraplegic, and 
unable to walk ; her bead was large and hydrocephalic, her mental 
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powers nndeveloped, and ehe was quite unable to du auytMiig. All 
tlie special senses were imperfect, and she did not appear to bear 
distinctlj. It was said that she lost her sight gradually about a 
year before, and that she had healthy brothers and sisters. Fre- 
rious to admission she had been very spiteful and obscene in lan- 
guage. Xn 1879 she was quiet, contented, answered questions in a 
deliberate mauDer as if weighing their importance, and was con- 
tinuity oomplainii^; of headache. It was then suggested that she 
had a cerebral tumour. In April, 1860, she was quiet and intelli- 
gent. Her limbs were wasted, and there was but little muscular 
power ; headache was constant, with frequent vomiting of appa- 
rently cerebral origin. In the following December she was bright 
and cheerful, and answered simple questious fairly well. During the 
next year she became dirty in habits. After this gradual failure 
in her health and mental state ensued ; she became dull and stupid, 
rapidly lost flesh, and for three weeks there was persistent vomit- 
ing. 8he then died (March, 1882) with acute tuberculosis of the 
lungs, which had evidently been lighted up from an old deposit of 
loi^ standing at one apex. From this history it scarcely seems 
possible that the intra-cranial condition was wholly congenital, 
and it is probable that the malignant growth, if such it was, 
had developed mure recently in the wall of the previously existing 
cyst. 

Vniform oirofhy of one cerebral hemi^kere. — It Is not unnsusl 
to meet with s%ht difference in size of the cerebral hemispheres. 
This may occur with other chronic changes both in the bnun and 
membranes, but sometimes there is little abnormality to be ob- 
served with the naked eye on section. No sign of hsemorrhage is 
present, although it may possibly be due to general shrinking 
following long antecedent blood extravasation which had slowly 
become obliterated. The wasting, however, may result from the 
cutting off of the blood-supply by occluded or thrombosed vessels 
supplying that side. Where this is the case there is often a pre- 
Uminary softening and swelling of the hemisphere implicated. In 
a female with highly diseased arteries at the base, the right hemi- 
sphere of the cerebrum was much larger than the left, and on 
section the ganglia at the base and neighbourhood were found of a 
dirty yellow appearance with the consistency of gruel. In this 

case the difference of weight between the two hemispheres was 

the rig^t aOf 02., the left 16} oz. The left hemisphere seemod 
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shruoken, but oa eecUoti ftppeared nornul. The total weight of 
the enceptialon was 42 oz., and tbe cerebellom 4} oz. 

The same changes in the oervoua tissue, in which, however, the 
aides were reversed and the difference in size less marked, is 
recorded in a female of forty-two who died with symptoms of 
paralytic dementia. Sbe had both aortic and mitral disease. 

As an instance manifestly due to hramorrhage, the blood-dot 
being still visible, was the hrain of a man with reduction in size of 
the left hemisphere. The man had been a painter, and was aged 
fifty-two on admission to the asylum in 1889, the dutation of the 
mental symptoms having then existed for a year. He was in a state 
of dementia following hemiplegia. A fturly nourished man, with 
misshapen lower extremities, vacant expression, the remains of old 
left facial paralysis, grasp feebler on the left side, and left knee- 
jerk brisker than the right. Perception much impaired ; appareoUy 
corresponded only by means of signs, although he conld utter 
words. When given a pencil and paper he wrote some uuintel- 
ligible words and seemed irritated at the thought of writing. 
Before admission he had been violent, noisy, shouting incoherently, 
and wandering vacantly about. His son related that six years be- 
fore he had an apoplectic stroke, with loss of speech and loss of 
power on the right side. His speech had been affected since, but 
he had been able to work till a year ago, when he had another fit. 
On this occasion he was insensible for twelve hours ; there had been 
none since. He had been a heavy drinker, but had never had lead 
colic, and there was no insanity in the femily. During his stay 
here the patient was able just at first to do a little work in the 
ward, but he became very excited, abusive, and threatening when 
questioned in any way. In May, 1892, he had a number of para- 
lytic seizures, which continued frequent during the following month, 
leaving the patient in a very low state. From this time he was 
completely demented and paralysed, only laugbiag when spoken to. 
He died in February, 1891, having been insane over fire years, the 
last two of which be spent in bed. 

A series of old luemorrh^es were found extending almost 
throughout the left hemisphere, in consequence of which the whole 
of that hemisphere was in a state of softening and much reduced 
in size. The dura mater and pia mater were much thickened. 

Apart, however, from any vascular lesion, cerebral atrophy takes 
pla^ as the result of both chronic alcoholic poisoning and of lead 
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poisoning, but it is seldom that we find any r^erence to the 
latter, altbongh Fagge mnkes meotion of it. The part which 
lead plajB in the production of insanity haa never been worked 
ODt. It is, moreover, a factor in the pathogenesis of mental aber- 
ration that has rarely been taken into account, but is one offering 
a pregnant field for ioTestigation. From what I have aeen in 
asylum practice I am inclined to believe that lead ia a very im- 
portant element in the prodnction of brain disease, most probably 
through its effect primarily upon the vessels and kidney. 

As a rarer instance of general wasting of the whole of one side 
of the central nervous system may be mentioned that of a 
woman who died with senile dementia of not more tban eighteen 
months' ' dnniiion at the age of seventy- three. The brain was 
small, weighing 37f oz. The whole of the left side was appreciably 
smaller than the right, not only of the cerebral hemisphere, but 
also of the mesencephalon and medulla, although the frontal and 
occipital lobes of both sides of the cerebrum were especiaQy small, 
the convolutioDB being much atrophied. There was marked de- 
ficiency of the third frontal convolution of the left side. On section 
the brain was harder than natural ; the lateral ventricles were consi- 
derably dilated, but more particularly the left at its anterior 
extremity. No distinct hnmorrbage or softenings were discovered. 
The calvaria was greatly thiukened, as were also the dura and 
pia mater, ondaveiy large amount of fluid was present in the 
skall and in the ventricles of the brain. The heart was hyper- 
trophied with atheroma of the auriculo- ventricular valves, and to 
a slight extent of the aorta and the vessels at the base of the 
brain. 

The patient was admitted in feeble health. The onset of the 
mental state had been gradual during the past aii months, and 
she was now in a demented condition, unable to understand or 
answer questions, rambling and incoherent, of dirty habits, and 
wandering about in an aimless manner. She rarely spoke except 
to repeat what was said to her, and then she would laugh foolishly. 
She died from pneumonia, which came on suddenly five days 
previously. A week before this her right arm became much 
swollen, for which no apparent cause could be found. 

Localited atrophy of cerebrum. — We now come to speak of brains 
where extensive localised wasting exists in portions of one or both 
of the cerebral hemispheres. The two remainit^ brains that I 
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eihibit are instiuiceB ,of this. Such cases are undoubtedly, as a 
role, the result of extensiTe hemoirfai^ at some previous period 
of the patient's existence. 

(Specimen 4. — In this brain there is great deficiency of substance 
of the left side. The brain is small, weighs only 37i oz. The 
lower part of the parietal, upper tvo thirds of the temporo- 
sphenoidal, and hinder and tower part of the frontal lobes are 
absent ; in other words, it is the r^on bordering on the fissure of 
Sjlrius that has principally suffered, and the so-called speech 
centre has been seriously inTolved in the destructive lesion. In 
place of the brain tissue is a deep sulcus occapied by fluid, and 
covered by thickened membrane. The right hemisphere shows no 
gross lesion. The membranes are thickened and adherent through- 
out, and there was a circular thickening on the dura mater the 
size of a shilling piece lying over the lower end of the left ascend- 
ing parietal convolution— a small hsematoma of old date, — thus 
showing the probable origin of the lesion. Both lateral ventricles 
are much dilated, but the left to the greatest extent, which is 
only separated from the exterior at the Sylvian fissure by the 
thickened membrane already referred to. The consistency of the 
brain was soft, and it presented signs of old hemorrhages in 
the left cerebellar hemisphere and in the right lower part of the 
pons, with atrophy of the left ^de. The vessels at the base were 
atheromatous, and the right vertebral was considerably smaller 
than the left. 

The brain is from a female aged seventy- seven, with insanity of 
thirty -one years' duration. She was admitted into Colney Hatch in 
October, 1861, as a case of mania with paralysis, which had existed 
for eleven months. She was incoherent, mischievous, destructive, 
and dangeroDs, and had delusions on religion. Bemaining almost 
throughout maniacal, violent, of dirty habits, and obscene in 
speech, she had, however, short intervals when she was clean, 
quiet, and harmless. Death occurred in January, 1892, from 
pneumonia followiog influenza. 

In another female patient who became apbasic, which lasted till 
death, no lesion of the third frontal co'nvolution was found, 
although old hemorrhagic softening was seen botfa in the right optic 
thalamus and in the extra- ventricular portion of the striate body. 

Specimen 5. — The other specimen is one of a brain likewise 
showing great atrophy of the left cerebral hemisphere, but of 
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aomewliat different i^tnre from the last. In this the. frontal and 
parietal lobes are much shruDkeii, and only the anterior extremity 
of the temporo-sphenoidal lobe is present. The occipital lobe JB 
entirely absent, its place being taken by a lai^ cavity— ~a dilatation 
of the left lateral ventricle — and its walls formed of a blending of 
the thickened ependyma and pia^rachnoid membrane, with no trace 
of cerebral tissue between. The right lobe of the cerebellum 
appears smaller than the left. The pia mater is much thickened, 
and the basal vessels are very atheromatous. 

This brain was obtained from a man aged siity-siz, whose 
insanity bad existed for fourteen years. The notes of this case are 
interesting. 

The patient had been a taUor, with a history of mental symptoms 
for nine months before admission in 1878. His health was broken 
down, and he was childish and in a state of dementia, incoherent 
in speech, and unable to give an intelligible answer to any question 
that was put to him ; for instance, when asked his name, he said, 
" One pound three shillings." He was noisy and restless. He was 
said to have been very intemperate in his habits, and to have 
drunk away all his faculties and energies. In 1883 he had several 
epileptic fits, his right arm became partially paralysed, and his 
speech aphasic ; he would repeat answers several times over and 
over ^aiu. Previous to this be had remained childish and in- 
coherent, at times being of dirty habits. In 1888 he was quiet, 
aphasic, and bad become more demented. There was no difference 
between the power of grip in the two arms, and no lameness. He 
could understand what was said to him, was able tb i-ead, but 
could not write, although he would try with his right band, but 
soon shook his head and pointed to his hand. He frequently took 
up the newspaper, and seemed to enjoy it. His answers to all 
questions was a smiling " Tea, sir ; yes, sir;" his negative was " Tes, 
sir," with a shake of the head ; but the attendant stated that he 
sometimes made use of the expression " Damn it I " fluently. He 
could not repeat. Recently he had gained strength, and was now 
in fair health, of clean habite, and was usefully employed helping 
the Torkish bath attendant. Up to June, 1691, he remained in 
the same demented state, with method of communication limited 
almost entirely to that Of gesture, although oocasioDally he appeared 
capable of using the right word in the right place. Habite were 
cleanly. Until lately he had remained in fair physical health, and 



by Google 



26 NEKTOUS BTSTBU. 

was usefullj occupied in the ward, although* for the past two ^ears 
the cardiac aotmds were feeble, and recently he was generally 
weaker. Death occurred on August 18th, following exhaustive 
diarrhcea. There was mitral disease, and much atheroma of the 
aorta. The kidneys were said to be healthy. 

In this patient, with the lesion inTolving so much of the motor 
area of the cortex, and the greater part of the temporo-sphenoidal 
and occipital lobes, it is remarkable that the patient did not suffer 
from paralysis, that hia hearing was apparently good, and that his 
eyesight seemed unaffected, although there is no record of on 
ophthalmoscopic examination baring been mode. 

The case was different, however, in a female where the left 
parietal and both occipital lobes had suffered greatly. This patient 
had been bUnd about a year with white atrophy. On dying sud- 
denly, after coma of half an hour's duration, there was found 
almost complete absence of the left parietal lobe, and partial 
absence of the occipital lobe of the same side, the vacant space 
being filled with fluid, continuous with the cavity of the ventricles, 
and covered only by thickened pia-arachnoid. In addition to this 
there was a considerable area of yellow softening in the occipital 
lobe of the right aide. The optic nerves and tracts were atrophied 
and fibrous, and the arteries very atheromatous and much calcified. 
Such a degree of wasting or disappearance of brain tissue is 
unusual, but there are a fair number of cases on record at Colney 
Hatcfa, of which the following may be taken as typical examplea : 

In on imbecile from birth who had been on inmate of Colney 
Hatch for 'seven years, and hod spent the previous four years in 
an imbecile asylum, nearly the whole of the left hemisphere was 
destroyed, and its place taken by a laige cyst. A great qnantity 
of fluid was present. He was an ill-developed youth in greatly 
impaired health, with a paralysed, wasted, and useless right arm. 
Epileptic fits had occurred during his whole life. These were 
exceedingly severe, and he waa then extremely violent. He became 
more and more paralysed, and death took place from exhaustion 
of epilepsy with phthisis at the age of twenty-three after lingering 
in a semi-comatose condition about three weeks. 

In a second patient, who died at the age of twenty-three with 
epilepsy of twenty-two years' duration, the left side of the brain 
was replaced by a large cjat, the dura mater being closely applied 
to the brain and shrunken from the vertex of the skull. The 
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Btarting-poiiit in thU case was said to date from convulaionB wheo 
one montli old, but there waa an hereditary bistorj that his 
mother's uncle died in au aejlnm. There were the remaans of 
infantile paratysis of the rigbt aide, the forearm and hand being 
strongly flexed and the 1^ atrophied and shorter than the other, 
with conisiderable archinff of the foot. Epileptic fits were frequent 
and severe. On admission two years before death be answered 
questions fairlj rationallj, but be eood developed into a completely 
demented atate with dirty habits. 

A third case with great atrophy of the left hemisphere asso- 
ciated with epilepsy was that of a man in whom the cause and 
duration of insaiiity were unknown ; he had, however, been a 
labourer. He was violent and outrageous in his conduct, and 
attempted to strangle the weaber inmates of the workhouse where 
he had for some time resided. His faculties were impaired, but 
except for contraction of the right arm, and walking lame from the 
same cause in his lower limb, he was in good bodily health. Fita 
were frequent and severe, but gave place after some years to 
attacks of violent temper. Throughout he remained of clean 
habits. He died at the age of sixty, the bradn disease being 
over eighteen years in existence, be having been that time in the 
asylnm. The calvaria was much thickened, especially on the left 
side, the membi-anes thickened and opaque, also more markedly 
over the left hemisphere, and there was much subarachnoid fluid. 
There was a striking want of symmetry between the two cerebral 
hemispheres, the left weighing 14 oz. and the right 21 oz. The 
anterior part of the left was hard and fibrous to the touch, the 
convolutions being atrophied, while other parts of the brain were 
soft. It is probable that in this case the condition of the brain 
resulted from a blood effnsion or an inflammatory condition set up 
by an injury. 

The following case is of particular interest, for in addition to 
marked absence of portions of both aides of the brain there 
existed a single horseshoe-shaped kidney, beyond which no other 
abnormality was found in the body. The posterior third of each 
hemisphere was wanting, its place being taken by a large cyst, 
the right commanicating with the right lateral ventricle. The 
brain substance was hard, bat the pia mater and calvaria were 
normal. This occurred in a man aged Uiirty-eigbt, who was subject 
to epilepsy, but had not previously been in an asylum. He had 
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had fits siiice eight years oE a^e, when he had vhooping-ooagh. 
There was no hereditary inBaoity. When admitted he was inco- 
herent and unable to answer qnestiona, had no idea of place or 
time, and was quite unable to tahe care of himself. He was in poor 
physical condition, with much-impaired health, and there was evi- 
dence of a bromide rash on Ma body. He died a month later 
after a Buccession of fits. 

Frequency ofvatcular lenona on the two aidet of the brain. — By 
far the larger proportion of the cases of marked deficiency of 
portions of the brain substance are the result of former hfemor- 
rhage into tbe cerebral tissue, both clot and discoloration having, 
as a rule, long since disappeared ; but as seen from some of the 
cases mentioned it may be the result of some inflammatory con- 
dition within tbe cranium in early life as a consequence of an acute 
specific disease. When it is the result of a ruptured blood-vessel 
the btemorrhage has been extensive, falling short of an immediate 
fatal result, it may be, but by a hair's- breadth. 

Most often marked localised wasting of regions of the bnuu is 
found in persons of advanced years, or in those addicted to alcoholic 
excess. There is almost invariably an hypertrophied state of the 
heart associated with advanced atheromatous change in the arteries, 
and the kidneys are rarely in a healthy condition. Notwithstand- 
ing tbe absence of a large portion of the brain substance in many 
of tbe recorded cases, it is strange to note how foequently the 
patient has been able to live a more or less useful life, though it 
may be nothing more than an automatic existence. Such patients, 
it will be seen, have usually been subject to epileptic fits, and that 
they are very frequently partially paralysed, but this is by no 
means invariably tbe case. 

A point that is extremely noticeable is the frequency with which 
this atrophy is confined to the left side of the brain. Of tbe ten 
cases mentioned this was so in no less than nine. I have frequently 
been struck with the fact that both general and marked localised 
wasting of the brain exists most commonly on the left side. My 
own experience, agreeing with the general accepted view, is that 
both meningeal and cerebral hemorrhage takes place rather more 
often on the left than on the right side, and the same applies to 
old vascular lesions as indicated by small foci of softening. With 
a view of discovering the proportion of the side most constantly 
affected in the insane I have looked over tbe records at Colney 
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Hateh Asylum, and hare thought it irorth while to give in a table 
the proportion of the sides affected by vasculEir leaions within the 
craninm. This is compiled as a result of the examination of 3300 
brains, of which 1835 were from men and 146S from women. 

Table ghouring the voBcular Uetona met vAih in 3300 contecviive 
braine examined (1885 male and I46li /etnaZe). 



F<m of tMColu kuoB in 


Totili- 


Uilt*. 


Paulo. 1 


'>!- 


■■ 


c 


T.;.L|L. 


B. 


" 


t. 


R. 


-;■■ 


A 


Falie membrane oTer brain . 
Localiied lorteniiif ((entml) 
BcUl) .... 
Cy,ti0H««. . . . 


4S! 9 S 

80 

86 

10 
S4. 
10 


■i 

". 

31 
. 6 


3 
2 


7325 81 
2* 6' 7 
3919 IS 

18 8, 8 


3 

6 

Vi 

4 
« 
2 


? 


60 
21 
24 
118 

10 
43 

» 


20 16' 4 20 

3 1, 7 10 
6 12. 4 2 

40 4434 

4 16 
910 24 

6 2 4 2 


Total number of leiEona . 216 


123 


290991S9 


« 


21 


290 


S8B6;82 


H 



A word or two of explanation may be necessary with regard to 
the above table. 

The cases of meningeal hEemorrliage were, with but few 
exceptions, the immediate cause of death. Becent cerebral 
hemorrhage includes cases in which bleeding has taken place into 
one or other of the cerebral hemispheres, and was at once fatal. 
The false membrane referred to is most usually the hematoma of 
thedura mater that has resnlted from an old meningeal hemorrhage, 
but possibly includes cases where the membrane is of inflammatory 
ori(^n, a true pachymeningitis ; these are not nsually separately 
rec<^niBed from one another, and when both are of loi^; standing 
they may be almost indistinguishable. Small foci of softening 
I hare separated into two dirisions : those that were found super- 
fidally situated in the cortical grey matter of the convolutions, 
and might have arisen either from a vascular lesion within the 
hemisphere or from one in the covering membranes ; and those 
that ocourred in the white substance of the centrum ovale, or in 
or near the grey matter of the basal ganglia. The ceotral soften- 
ings, although by far most frequently situated in the usual 
neighbourhood of the corpus striatum, internal capsule, and optic 
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thalunns, was not, howerer, invariablj bo, for it occurred in all tbe 
lobes into irbich tbe bemisphere is divided. Tbe morbid condi- 
tions classed under this heading varied from a distinct brown 
blood-clot that was evidently not tbe immediate cause of death, 
although it might have been comparatively recent in date, to old 
discoloured areas and small foci of softening that bad lost all 
signs of blood extravasation. The latter were the moat frequent, 
and some of these doubtless owed their existence to embolism, 
thrombosis, or to some inflammatory condition; bnt the last 
mentioned were, I believe, not great in number. The wasting or 
atrophy include only such excessive instances as those that have 
already been exemplified. tTnder cystic spaces are to be fonnd 
cavities of some size that have resulted from the absorption of 
old blood extravasations. 

In the figure columns are given first the total number of cases 
of each lesion, ^d then these ore distributed according to the 
right or left hemisphere in which they occurred. Where similar 
lesions were found on both sides they are entered under the fourth 
column. There still remained a certain number of cases where 
it was either specially mentioned that the lesion was centrally 
situated, or no indication was given to which side it belonged. 
These I have therefore placed together in a separate column. In 
but a few cases only is the same case recorded twice, but this 
occurs occasionally, as when there has been a recent fatal cerebral 
or meningeal htemorrhage associated with an old clot or localised 
softening within the brain. 

Without doubt there are included in this table some cases 
under the headings of false membrane, localised softenings, local- 
ised wasting and cysts that are not the result of vascular lesions, 
but I have not thought it necessary to extract these from tbe 
general totals, a matter which from the data given would gene- 
rally have been well-nigh impossible. 

The main point shown in regard to the lesions in general is 
that though there is a slightly higher percentage in favour of the 
left side, being thirty-two on the right to thirty-seven on the left, 
and thirty.five to thirty-nine for recent hasmorrhi^e alone, this 
is scarcely as great a difference as my own personal experience at 
least would have led me to suppose. It shows the necessity 
when giving proportions of having a sufficiently lai^ number of 
cases at hand from which to draw conclusions. This proportion 
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ii not far removed from that given in Fagge' as the seat of 
cerebral hsmorrhage, viz. right thirty-aii, left thirty-four — practi- 
cally eqnal, although the advantage is reversed to the opposite 
side. Strange to saj, Gowers^ statee that the two hemiepherea are 
affected ivith equal frequency. The more or less general belief 
that the lenticulo- striate artery (the so-called special artery of 
cerebral hsmorrh^e) on the left side is the one that most fre- 
quently ruptures, and the explanation of the bursting of this 
vessel as dependent upon the more direct anatomical relation of 
the left carotid with the heart, and consequently increased force 
of the blood-stream is reduced in Bigoificance. 

In centrally situated softenings, with or without old blood-clots, 
and in excessive localised atrophy, the numbers are far heavier on 
the left side ; for whereas on the former the right hemisphere of 
the brain oontAined little more than three quarters the number 
which the left did, in the latter nearly twice the number were on 
the left side. It is only of those lesions where the actual numbers 
are low that the predominance, if it exists at all, is on the right 
side. Foci of softening occurred simultaneously in both hemi- 
spheres nearly as often as it was confined to one side of the brain, 
whereas a large recent heemorrhage was rarely found in both hemi> 
spheres. 

Thus we have, as a result of the examination of 3300 brains from 
the insane, 580 instances of gross lesions within the cranium which 
may with more or less accuracy be put down to vascular origin ; 
and out of these 215 were situated on the left side and 187 on the, 
right, while in 123 cases similar lesions had occurred in or around 
both sides. 

With r^ard to the sexes, it may be remarked that intra-cranial 

htemorrhoge is umverBally believed to be more frequent in men 

than in women ; GiDtrac, according to Gowers,^ giving a percentage 

of 56-6 for males to 43'4 for females. The 580 cases given above 

are exactly equally divided between the two sexes. This is on 

acGOUQt of the great predominance of localised softenii^s and 

atrophy in the table of female cases. If we take actually fatal 

cases of luemorrh^^ (cerebral and meningeal), we find that 28 

more men died from this cause than did women. But the brains 

> ' Medicine/ to). I, p. 562. 

■ Loe. db, p. 398. 

' Loc. cit., p. 886. 
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of male patients examined were 370 more in number. Thun, if we 
reduce these to the same proportions, we have but 231^ males to 
the 290 females, or just over 60 more in the latter sex, giving a 
perceat^e of 158 males and ld'7£) females — a result different, I 
believe, from all writers ou the subject. If we again take the cases 
only of recent hemorrhage, we find meningeal h»morrha^e gives a 
proportion of 58^ males to 60 females, with a percentage of 397 to 
409, while cerebral hnmorrhage alone givee a proportion of 31^ 
males to 24 females, with a percentage of 2-12 to 1-63,— the.fonner 
slightly in favour of the females, and the latter of the males. Verj 
different is the result in the case of old hssmorrhages or softenings 
that have not proved fatal ; here the proportions are 71 males to 
118 females, with a percent^e of 485 to 805. 

Ad explanation of the ostonishiiig result thus obtained is no 
doubt to be found in the fact that arterial degeneration and 
chronic renal disease does not differ to anythiBg like so marked a 
degree in the two sexes of the insane as it does in the non-insane, 
a subject which I have elsewhere referred to. 

January l&th, 1895. 
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aESPIEATION. 

1. Sarcoma of the lung, aeeondary to aubperiotteal 
qf the femur. 
By Hi-BOLD B. Meaeih, M.B. 

THIS specimen was obtained poet mortem from a patient nnder 
the care of Dr. Tootb, and subsequently of Mr. Paget, at the 
Metropolitan Hospital. 

The patient, a delicate-looking girl aged 15, was operated upon 
by Mr. Paget a year a^ for a subperiosteal sarcoma of the lower 
end of the right femur. Her right leg was amputated through 
the middle of the thigh. The tumour was a myxo-chondrosarcoma. 

After recovering from the operation she remained ^parently in 
perfect health until six weeks ago. She then noticed some short- 
ness of breath, which increased at night-time, and was sometimes 
accompanied by a slight pain in the left side of the chest. 

The shortness of breath and the pain were not persistent, and 
never in any sense alarming. No particular notice was taken of 
them till the middle of last February, when a medical man was 
consulted, and " pleurisy " was diagnosed. 

On March 8th the patient came to the hospital, and was ad- 
mitted for a supposed pleural effusion. 

She was thoroughly examined on admission, and the following 
points were made out : 

The left side of the chest was distinctly bulged, especially below 
and behind. Respiratory movements were limited almost entirely to 
the right chest and abdomen. Vocal fremitus was absent over the 
whole of the left lung. Percussion elicited an absolutely dull 
note over the whole of the left chest below the level of the second 
rib. The liver dulness behind was continuous with a dull area 
extending to the upper border of the sixth rib. 

On auscultating the chest no breath-sounds could be heard on 
the left side below the level of the second rib, and there were no 
adventitious sounds. 

8 
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Od the right side veflicnUr breathing was easily heard as tar 
down aa the upper border of the sixth rib. 

Vocal resooaoce was absent over an area correeponding with 
that in which breath- Bounds were not heard. 

The heart waa acting forcibly. Its apex-beat, though very 
diffuse, could be felt in the foarth interspace just to the right of 
the Btemum. 

It will thtia be seen that all the physical aigns were those of a 
pleural effusion, and accordingly on March 12th an exploring 
syringe was introduced through the sixth interspace in the praterior 
axillATj line. Nothing, however, but a small quantity of blood was 
withdrawn. The needle was again introduced in the fifth inter- 
space, but with a like reenlt. 

On removing the exploring needle from the second puncture, its 
eye was seen to be plugged with some soft material. This was 
subjected to microscopical examination, and though not large 
enough to enable a certain diagnosis to be made, it su^ested a 
small-celled growth. 

On March 16th a note was recorded to the effect that the 
patient's breathing was becoming laboured, especially during 
sleep. The heart's apei-beat could be distinctly felt in the fourth 
interspace, one inch to the right of the sternum. Strong pulsa- 
tion could be felt in the second and third interspaces on the right 
side. 

' The limits of percussion dulness showed do change since 
March 8th. A friction-sound was heard in the fourth interspace 
on the right aide, synchronoua with the cardiac systole. 

On March 16th an amesthetic (ether) was administered, and the 
thorax was again punctured on the left aide in the fifth, sixth, and 
seventh interspaces in the anterior axillary line. As on March 12th, 
only a few drops of blood were withdrawn. 

A small incision was then made along the fifth interspace, and 
the pletu^ cavity waa opened. 

A greyish-coloured irregular mass presented in the wound. A 
portion of thia was removed with parrot-billed forceps, and on 
subsequent microscopical examination was shown to be myxo- 
chondrosarcoma. The patient did not take the anaesthetic at all 
well, and during the operation there waa considerable dyapncea. 

From March 16th till March 26th, when the patient died, the 
dyspn<Ba increased steadily, bat the patieut was entirely free from 
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pain. The dyapnoBa was relieved hj the iahalatdon of oxygen. 
Death occurred with aome suddenoeBs. It was preceded by 
rapidly increasii^ dyapncea and cyanoBls, which the oxygen wae 
qmte powerless to relieve. 

The pott-mortem examination showed a lai^e maas occupying the 
whole of the left side of the chest, with the exception of a small 
space aboye the level of the second rih. The growth waa marked 
with depresaioDs corresponding to the liaea of the ribs. It was 
firm and somewhat nodular. It was not adherent either to the 
riba or the vertebrsa, but appeared to have replaced the whole of 
the left lung with the exception of the extreme apex. The mass 
contained many cartilaginous nodnlea, and in the upper part was 
a lai^ bIood<cyat, containing a quantity of blood-stained Quid. 
In the right lung, closely adherent to the bodlea of the lower 
dorsal vertebns, was another but much smaller maas of growth. 
Thia mass woa adherent to the diaphragm, and occupied the fioor 
of the right side of the thorax. The pleural cavity vras obliterated 
on the left side, and partially so on the right. 

The perioardium contained about five ounoes of turbid fluid, 
and the surface of the heart was covered by a rough layer of 
plastic lymph. There waa a nodule of growth about the size of a 
walnut in the wall of the left auricle. The upper end of the left 
kidney was flattened where it had been preased upon by the lower 
surface of the growth. 

The points of interest in connection with this case are the great 
disproportion between, the size of the growth and the symptoms it 
produced, its extremely iuaidious onset, and the impoasibility of 
forming an accurate diagnosis by any means short of opening the 
thoracic cavity. 

The growth must have reached a very great size before it pro* 
duoed any symptoms whatever. That Ufe was compatible with so 
great an iuterference with the respiratory organs is surprising, 
but that so little discomfort should have been caused even up to 
the time of death is still more so. AprU 2nd, 1695. 



2. Mediaitinal tumour invading the btng. 
By J. £. Squibe, M.D. 
SPBOIMEM was exhibited before the Society. 



Noveniber $th. 1895, 



by Google 



in. DISEASES, ETC., OF THE ORGANS OF 
CIRCULATION. 

1. Spontaneotu rupture of the heart in the vaeane. 
"By Cxcn. F. Bbadlbs. 

Tais is a heart from an meane female with Bpontaneoiu rupture 
of the left ventricle. It shovi a tjpical oi^n in which anch 
an event takes place — a large Babby heart with an enormous 
deposit of adipose tiesne on its exterior, replacing to a great extent 
the true muscle-Bubatance of the myocardium. The laceration has 
occurred about the centre of the left ventricle, all the valves are 
thickened, and the aorta is much diseased. 

In addition to this I am able to give the notes of another case 
that occurred in Colnej Hatch in 1878, and which I did not refer 
to in mj previous communication. The patient was a man of about 
sixt^-five years of age. For man; years he had been in a i^m- 
pletely demented state, although in fair bodily health. On getting 
out of bed at night to pass nrine he suddenly fell forwards in- 
sensible, and died within a few minutos. There was found a rupture 
of the left ventricular wall at its middle half sufGciently large to 
admit the tip of the index finger, the cavity being filled with 
recently copulated and liquid blood, and the pericardium dis- 
tended with blood coagula. The muscular tissue was in a most 
onnsnally advanced state of fatty degeneration, easily breaking 
down at any point on moderate pressure being exercised between 
the finger and thumb. The transverse striee were indistinct, and 
the muscular substance presented a greasy dirty yellow colour to 
the eye. The inner surface of the aorta, near its origin, was 
patched by atheroma, but the valves were competent. The heart 
was slightly increased in size, weighing 14 oz., owing to being 
coated externally with adipose tissue. The liver was nutmeg, and 
the kidneys advanced in the process of fatty degeneration. The 
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bmn was in an extremely softened condition, apparently the resnlt 
of defective arteri^ circnlation, bnt the TesseU at the base were 
free from atheromatous deposit ; the conTolutions much shmnken 
and wasted. 

Since the above was written a case of rapture of the heart has 
been reported that occurred in the City of Iiondon Asylum.' This 
was an a^ied female who died suddenly while sitting in a chair. 
Rupture of the left ventricle existed, the heart being in an advanced 
state of fatty change, the arteries extensively diseased, and the 
kidneys granular and fibrotic. 

I have now brought before this Society a considerable number 
of cases of spontaneous rapture of the heart in the insane. When 
we compare these with a recently published case of traumatic 
rnptore,' we see that the chief point in which these differ is in the 
Bide of the organ that is injured, for whereas spontaneous rupture 
occurs invariably on the left side, external violence produces ite 
effects upon the right. 

Previously ^ I remarked upon the frequency of fatty heart in 
the insane, and the co-existing arterial and chronic renal disease 
which is so often found. In a paper * elsewhere I have more fuUy 
discnssed this subject. /onuary 15th, 1895. 



2. Aneurytm of the ascending portion of the arch of the 
aorta. (Card specimen.) 

By Jahbb GajjLowat, M.D. 

THX specimen shows an aaeurysmal dilatetion of the ascendmg 
limb of the thoracic aorta. It consists of a semiglobuliu' 
bulging of the aortic coats projecting from the right side, and 

> ■ Brit. Hed. Joarn.,' 18&&, voL i, p. 6S4. 

* Ibid, 1894. vol. ii, p. 1437. 
■ ' lull. TrmDi.,' 1898, p. 18. 

* •■ On the Dcgenentivt Lmiohi of the ArtwUl Sjitem id the Iiuuie, with 
rmurkf upon the Nature of Orftnalu Ependjms," ' Jonm. Hent. Sci.,'Jui., 
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commencing just above the aortic semilunax Talvos. The widest 
portion of the faemiaphericai bulging is tbat nearest to the aorta, 
and is about 4 centimetres in diameter. At the deepest part of 
tbe dilatation is a rupture through the aortic coats extending tor 
about 4 j centimetres. This rupture is irregular, and for about half 
a centimetre nearest the aortic ralves the tunica intima is still un- 
tom, while the other coats are ruptured. 

Corresponding to this rupture is the saiiB^e-shaped swelling 
attached to the right side of the aortic arch. This consists of 
recent blood-clot limited h; the visceral layer of pericardium, 
which has been lifted up so as to make room for the blood escap- 
ing from tbe aorta. The pericardium was intact over the blood 
tumour, and no extravasation had occurred into the pericardial sac. 
The aortic orifice was much dilated, its valves being stretched as 
a consequence, bat there are only one or two spots of very early 
atheromatous change in the aorta or near the aortic valves, not 
more than may be seen almost normally at this age. No atheroma 
of vessels was detected. 

The left ventricle was dilated and its walls considerably hyper- 
trophied. The mitral valves seemed normal, the orifice somewhat 
eulai^ed. The left auricle was also somewhat dilated. 

Tbe right side oE the heart showed signs of some dilatation and 
hypertrophy; its valves seemed normal. The commencement of 
the pulmonary artery was altered in shape, being somewhat flat- 
tened from behind forwards by the aneurysm iu tbe aorta. 

There was observed congestion of the liver, spleen, kidneys, bases 
of both lunga, but no further disease. No lesions of tertiary syphilis 
were observed. 
The history of this case is somewhat remarkable. 
The patient, a young man ^ed 21, was brought into the Oreat 
Northern Hospital, under the care of my colleague, Dr. Bomet, on 
November 17th, 1894. He was in quit« an unconscious condition, 
with pupils dilated, heart-sounds veiy faint and the beat irregular, 
and cyanosis of face, ears, and extremities. It was stated that he 
had partaken freely of sardines for breakfast, and had also eaten 
two sausages. Whilst at work he was seized with sudden severe 
pain in neck. Soon after he said, "Oh, my stomach!" suffered 
from pains in the abdomen, became rapidly unconscious, and 
vomited. The police constable who accompanied him to the hos- 
pital said tbat the vomit contained fish. 
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AotiDg on the idea th&t this condition might be due to some toxic 
action produced by his food, the honae physician on duty washed 
out his stomach. On being kept warm, and stimulated with 
brandy and ether, he recovered consciousness and rapidly im- 
proved. 

In twenty-four hours be was able to state that he had always 
suffered from cold hands and feet, that he had been troubled with 
shortness of breath on exertion for long, and that his attack of un- 
consciousness came on ^ter lifting a heavy basket of clothes — an 
unusual exertion on his part. 

He contioued to improve under judicious treatment, with the 
exception of a slight fainting attack on the aft«rnoon of November 
20th. 

On the morning of the 22nd November, whilst sitting up, laugh* 
ing uad talking to the patient in the next bed, he suddenly fell 
back, lost consdousness, and passed into a condition similar to that 
OD admission. He remained cjanosed for about thirty minutes^ de- 
veloped typical Cheyne-Stokes respiration, the colour improving 
during each period of respiration, becoming worse towards the 
close of each period of apnoea ; then death ensued. 

December Uh, 1894. 



8. Thrombosis of the left renal vein. [Card specimen.) 
By Wm. Walus Oed, M.D. 

SpBciMEH taken from a boy aged 1 year. History of soarlatini- 
form rash in November, 1894, followed by desquamation. 
Said to have been treated for " bronchitis and inflammation of 
■ the kidneys " in February last. Doubtful history of melsena. 

Came to Victoria Hospital for Children on February 2Sth for 
ffidema of face and feet. Feet were peeling. Urine obtained four 
days later abowed nothing abnormal. Improved under treatment 
Ull April 13th, when he was suddenly seized with pain in the 
abdomen and vomiting. Bowels relaxed. Was brought up to 
hospital in a state of collapse, and died in four hours. 
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Pott-mortem. — Left kidjie; purple in colour, twice the size of 
right. Thromboais of Teio extending into inferior vena cava, bat 
not occluding that veeBel. Artery unaiFectod. Bight kidney 
normal. Left kidney under microscope showB great engorgement 
of Tessels, with namerons small eztravasationa ; no sign of inter- 
stitial nephritis. JIfay 7th, 1895. 
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1 . On perforation of the aoft palate in tearlet fecer. 

Bj E. W. GoODALL, MJ>, 

TBB q>ecimen which I show to-night was taken from the body of 
a girl aged 6 years, who was admitted into the Eastern 
Hospital on May 7th, 1894, certified to be sufiering from diphtheria. 
She was found, however, on being examined in the receiring room, 
to be desquamating profusely, and her mother stated that the 
illness was of three weeks' duration. The child was very ill and 
somewhat emaciated. There was a discharge from the dobo. 
There was so much sticky mucua covering the fauces that it was 
impossible to see what was the exact condition ; moreover the 
child most strenuously resisted examination. Temperature 102° F. 
No albuminuria. 

On May 9th signs of bronchitis were observed, and she was 
troubled with a cough that was described as " croupy." It was 
not until tbe 10th that a good view of the fauces was obtained, on 
account of the quantity of mucus and exudation that covered the 
palate and adjoining structures. It was then found that Uiere 
was ulceration of the edge of the soft palate and slightly of the 
uvula. There was a perforation in the left anterior pillar of 
nearly the size of a threepenny piece. The angles of the mouth 
and anterior nares were excoriated. Tbe x>atient had become more 
emaciated. 

On May 12th there was subcutaneous emphysema over the front 
of the trachea extending laterally to the sides of the neok, and down- 
wards over the clavicles, over the pectoral muscles on the right 
side, and on the left as low as the first rib. There was slight 
stridor and decided dyspnoaa. The patient was much weaker. 
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She died early the next moniiDg. The temperatnre during the 
time she was under observation ranged from 100° to 102'8°. 

A port-mortem examination was made on Hay 15th. There was 
BU|>erficial ulceration, irr^^tarlj distributed, all over the soft 
)>alate and uvula, in front and behind. Nearly all the r^ht ante- 
rior pillar bad been destroyed. The right tonsil wae in a sloughing 
state. The edge of the left anterior pillar was fairly normal, but 
in the left anterior pillar was a large oral perforation, the edge o[ 
which was clean-cut. The left tonsil also had sloughed. There 
was alight ulceration of both posterior pillars. The ulcerative 
process had extended downwards, iovolving the base of the 
epiglottis, which was swollen. There was very superficial ulcera- 
tion of the laryngeal mucous membrane, but no deep ulceration. 
The emphysema extended behind the pharynx and into the anterior 
mediastinum. There were patches of lobidar pneumonia scattered 
through both lungs, and pleurisy over the base of the right lower 
lobe. The other orguu were normal. 

That this was a case of scarlet fever sjid not diphtheria I have 
no doubt ; the history given by the mother, the extensive desqua- 
ndation, and the nature of the lesions in the palate and its neighbour- 
hood ore proofs of the correctness of this view. Including this 
case, 1 have notes of sixteen cases in which I have observed per- 
foration of the soft palate. Fourteen of them were cases of scarlet 
fever, and of these nine were first seen in the eruptive, the 
remaining five in the desquamative stage. Of the other two cases 
one was certainly diphtheria ; membranous shreds and casts were 
obtained from the fauces, larynx, and trachea; moreover the 
BaciUut diphtheriiB was detected in the membrane. The other 
case was probably diphtheria, thongh there was a suspioion of its 
being scarlet fever ; membranous shreds were discharged from the 
nose, and membrane was seen on the palate. There was no scarlet 
rash nor desquamation. Both these last cases were fatal. In the 
former the perforation was first observed on the 7th, in the latter 
on the 11th day. Of the fourteen scarlet fever coses four died; 
and all the rest were severe. The throat symptoms were prominent, 
and nearly all were complicated with otitis, adenitis, or cellulitis 
of the neck. In two facial paralysis occurred — the only two cases, 
by the way, in which I have seen facial paralysis arise during as 
attack of scarlet fever. All the patients were children, varying 
in age from one to six years. Nine were females, five males. In 
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two of the cases there were three porfortitions ; in three, two ; and 
in nine, one. Tbe perforations were observed to have occurred 
at dates varying from the ninth to the twenty-eighth day of the 
diseaie. The perforation is always fonnd in the anterior pillar, 
especially near its attachment to the side of the mouth. It is 
never found in the middle of the soft palate. In the cases in which 
there were three, two were on one side and one on the other. The 
edge of the perforatioD is clean-cut. The sise varies from a qu&rler 
of an inch to three quarters of an inch in diameter. The one I 
exhibit to-night is the largest I have seen. Some are rouad, 
others oral. The clinical history is usually as follows : — Wlien 
the patient is first seen there is much exudation on the palate, 
which is several days in clearing ofi. It is then noted that there 
is a patch of membrane or deposit in the anterior pillar, and in 
a few days more that the patch has been replaced by a hole, which 
seems to be formed quite suddenly. The perforations may com- 
pletely heal up in a few weeks. On the other hand, I have seen 
them plainly visible at the end of eight to twelve weeks, though 
they have been usually smaller than when first noticed. Often 
there is sloughing or ulceration of the tonsils and soft palate, as in 
the specimen. I have seen the free edge of the anterior pillar 
give way after a perforation has been formed, and a large gap 
result. The perforation is the result of a local necrosis of the 
palate. Only a few days before I obtained the specimen I show, 
I made an autopsy on another case of scarlet fever in which I 
found the following condition : — The left tonsil was in a sloughy 
state ; on the right anterior pillar was what appeared to be a 
greenish patch of exudation; but on cutting into the patch I 
found it was not exudation, but the surface of a localised pateh 
of gangrene which extended right throi^h the anterior pillar. The 
gangrenous had not b^un to separate away from the healthy 
tissue, but it would, no doubt, have done so in a few days, and 
then a perforation such as I have described would have been 
the result. In the 'Lancet,' 1889, vol. ii, p. 1113, is a communi- 
cation from Dr. Walter Fowler on " The Significance of Perfora- 
tions through the Anterior Pillars of the Fauces." He expresses 
the opinion that they are probably a sign of antecedent scarlet 
fever. My former colleague. Dr. Q. Q. Morrice, in a short paper 
in the ' Lancet,' 1892, vol. ii, p. 142, combats this view, and gives 
notes of three cases in which such perforaUons occurred in 
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diphtheria. In two of the caaea there wiu subsequent paralysis. 
He also mentions coses of perforation in scarlet fever. My own 
experience entirely corroborates Dr. Fowler's opinion. I hare 
been on the look-out for these cases during the past two and a 
half years, and I am decidedly of the opinion that perforation of 
the anterior pillar is an almost characteristic lesion in certain 
severe cases of scarlatina anginosa. November 6th, 1894. 



2. Myeloid sarcoma of the oro'pharynx. 
By Stephen Paoet. 

AMAH aged 64 was admitted to the West London Hospital, 
under the care of Mr. Eccles, on the lust day of June, 1894. 
He had complained of sore throat for seven months. He was stoat 
and florid, and bad been a heavy smoker for many years. His 
breathing was at times noisy and difficult ; he kept spitting mucus 
tinged with blood ; the veins of his face and neck were swelled 
and prominent, and his lips were bluish ; he was unable to take 
solid food; a large bard ulcerated mass round the arytsenoid 
cartilages could be seen with the laryngoscope and felt with the 
finger. 

Three days after admission he had an urgent attaok of dyspncea, 
and tracheotomy was done by Mr. Sutter, one of the bouse surgeons. 
He was much relieved for a time, but a few days after the operation 
fluids b^an to come through the tracheotomy wound, and he 
quickly became weak and emaciated. 

I first saw him on July 30th. He was then failing fast, and he 
died on August 3rd. 

Pott-mortem. — The whole of the upper end of the cBsophagus 
was filled with a lai^e firm ulcerated growth, which was attached 
to the posterior aspect of the right aryttenoid cartilage. The 
growth is a good deal shrunk by the spirit now ; bnt at the jwrt- 
mortem it was as large as a walnut, and occupied all the (esophagus 
behind the larynx. In comparison with the size of the mass its 
attachment to the aiyteenoid cartilage is very small; it might, 



by Google 



HAU8NANT DI8XASB OT THl OBO-PHABTMX. 45 

iadeed, fairly be called a pednoculated (^wth. To 1117 snrpriae, it 
aeems to be a true myeloid sarcoma; it is mainly composed of 
connectire tissne, in loose wavy bundles, swollen by immersion of 
tbe specimen in fluid ; mixed witb the conneotiTe tissue are masses 
of small celU, mostly of an embiyonie type. Here and there are 
scattered very lai^ irregular multinucleate cells. The general 
appearance of the sections seems to roe to make it certain that the 
growth is a myeloid sarcoma. November 20ih, 1894. 

B^&rt of ihe Morbid Qrowths Cottunittee on Mr. Stephen Paget'i 
specimen of mali^fUMt dUeate of the oro-pharytix and Uirynas. — We 
have examined the specimen and prepared microscopical sections of 
the same. 

The growth is entirely extra-laryngeal, being attached to the 
right pjriform fossa and projecting into the lower part of the 
pharynx. It is conical in shape with the apex upwards, which is 
quite free and on a level with the tip of the epiglottis. Its extreme 
length is two inches and breadth one inch. Its base or area of 
attachment extends upwards nearly to the right aryt«eno-epi- 
glottidean fold, outwards to the right ala of thyroid cartilage, 
dowDwards for half the breadth of the body of cricoid cartil^e, 
and inwards nearly to the middle line. Its surface is ulcerated 
and friable. The inoer border oF tbe projecting tumour overlaps 
the superior aperture of the larynx, and must have produced con- 
siderable obstruction. But there is no part of it within tbe laiynx 
proper, the interior of which is normal. The tumour shows no 
evidence of connection with the laryngeal cartilages, and there 
are no signs of extension of the growth round to the anterior 
surface of the thyroid cartilage. There are some enlarged 
lymphatic glands along the trachea which are free from secondary 
deposits. 

Microscopical sections from the edge of tbe tumour show that it 
is a spindle-celled sarcoma composed of interlacing bundles ; and 
scattered throughout tbe tissue are many large, irregular, multi- 
nucleated cells. The growth probably originated in the submucous 
tissne, and it may be compared with the submucous sarcoma of tbe 
cesophagus described in ' Trans. Path. Soc.,' vol. xt, p. 76, in which 
specimen very lai^ tailed cells containing three or four nuclei 
were present among the interlacing bundles of a spindle-cell aar- 
coma. Three specimens of sarcoma of tbe oesophagua have been 
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described in ihe ' Transactioiis ' of Uiis Society, bnt in none hu the 
phuynz or tbe upper part of the cesophagns bera inToWed. 

We would agree with Mr. Paget that the growth is a aarcotua, 
bnt are of opinion that it has originated in, and is liniited to, the 
oropharynx. 

J. H. TAxomr. 
January ZOth, 1895. G. Nbwtom Pitt. 

S. Q. Shattock. 



8. Umuualform of maliffnanl diieaie of €esophoffu». 
(Card specimen.) 

By Stxphxn Paobt. 

Turn case was that of a man &goi 50, feeble, emaciated, and 
depressed, who two months ago brought up blood, and agsjn 
more lately ; and during the fortnight before admission to hospital 
had suffered sereral times from dyspncea ; and on admission he was 
found to bare paralysis of the left vocal cord. No signs of aneu- 
rysm were found, or of any disease of the heart or of the lungs. 
He had constant and painful dysphagia ; a little milk, swallowed 
very slowly, most of it came back with a rush ; at other times it 
would stop down for some minutes, and then be brought np ^ain. 
But the dysphagia raried ; a few days before death he ate some 
fish without difficulty, but, as a rule, he could hardly swallow 
fluids. No particular change in the ordinary sounds of swallowing 
were heard wbeu one listened orer tbe cesophagus, save that they 
were retarded ; and a medium-sized bougie could be passed into 
the stomach easily. 

As a bougie could be passed, and as tbe stricture seemed at first 
likely to improve under dilatation, gastrostomy was put off for a 
time ; and though he bore the operation well, yet the night after 
it he was seized again with severe dyspncea, and died of this in a 
few hours. 

Tbe specimen shews that be was tbe subject of that unusual 
form of noalignant disease of the (esophagus, where the growth is 
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diiEuBed in a thin layer through a considerable extent of tiie 
CBSOph^ns without blocking it. The disease, in the freah specie 
men, had the appearance of a long, flat, tough yellowish plaque, 
three or three and a half inches in length, fixed in the posterior 
wall of the middle of the oesopbagns, looting like a thick strip 
of wet wash-leather stuck to the cesophagus. The cesophagus was 
not markedly hard or thick ; that part of it which lay between 
the disease and the cardi&c orifice of the stomach was pitted with 
small superficial erosions. There were a few small bard glands 
near the cesophagus. Above the disease there was a perforation, 
a qua>rter of an inch in diameter, through the fifth and sixth rings 
of the trachea, straight into thecssophi^QS. No secondary growths 
were found in the viscera. Dr. K&nthack kindly examined the 
specimen, and found that it was well-marked spheroidal-celled 
carcinoma. Jfay21«f, 1895. 



4. TVaetion diverlicuhim of the oetophagus. (Card tpeeimen.) 
By H. D. EoLLBSTOK, M.D, 



0" 



~iH the anterior wall of the ssoph^us, opposite the bifurcation 
of the trachea, there is a pouch measuring J x i inch, which 
is adherent to the bifurcation of the trachea. 

The bronchial glands are not eulai^d, and do not contain any 
calcareous or caseous material. 

There is no tubercle in the lungs or in any part of the body. 

The production of this ti-action diverticulum may have been due 
to past inflammation of the bronchial glands, producing adhesions 
to the cesophagus, and subsequent cicatrisation exerting traction 
on the cesophagus, as explained in the exhaustive article on traction 
diverticula in Morell Mackenzie's 'Diseases of the Throat and 
Nose,' vol. ii, p. 126. But the proof is wanting. 

The margin of the pouch is quite smooth, and in the recent 
condition was of the same colour as the rest of the cesophagus. 

The mucous membrane lining the ponch is healthy, but much 
wrinkled. 
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From ft mat) aged 52, who died of urethral etrictnre. No 
symptome were cotuiected with the presence of this pouch. 

October IQth, 1894. 



5. Fibroiu polyptu of the atophagut invaded by epithelioma. 
By J. H. Tasgbtt, M.8. 

CILiMiOAL HiBTOBT. — Hesry F — , aged 61, was admitted into an 
J infirmary for dyephagia. About three months previously he 
b^an to have some difficulty in swallowing, the food seeming to 
be delayed about the middle of his chest. Occasionally he was 
sick at the beginning of a meal, and then aft«r Tomiting would go 
on with his food and retain it. He had never brought up any 
blood. He had been gradoally getting worse and losing flesh. 
When admitted he looked fairly healthy considering his age, 
though somewhat thin. Abdomen a little retracted, no tenderness, 
nothing abnormal to be felt there. Saperficial epigastric veins 
somewhat prominent; heart-sounds normal. On listening just 
below eusiform cartilage a loud noise, like liquid being forced with 
air through a narrow paaaage, could be heard on almost every 
occasion about fifteen seconds after swallowing. This gurgling 
sound was not heard over the (BBopUagus behind. He had never 
taken corrosive fluids, or anything likely to liave injured his 
ceeophagus. 

For a few weeks sfter admisdon the patient was able to swallow 
liquid nourishment fairly well, but all attempts to pass soft rubber 
catheters down the <BsophagU8 failed. Four days before death he 
complained that he could not swallow anything. A mouthfnl of 
water was returned immediately, and set up a severe attack of 
coughing. He had lost 56 lbs. in weight. Death occurred some- 
what suddenly nine weeks after admission. He had seemed much 
as usual the night before. 

AiUopty. — Body extremely emaeiated. Dense pleuritic adhesions 
on right side, but no growth in the pulmonary tissue. Some con- 
gestion of the bases of the lungs. No food in the air-passages. 
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Heart, liver, and kidneys healthy. The (saophagaa showed oear 
its cardiac orifice an annuUr malignant strieture, which very 
nearly occluded the whole calibre of the gullet. About four inches 
above this was a lai^e polypoid tumour, which projected into the 
CBSophageal passage and appeared to block it, but in realitya fairly 
large tube could be passed by the side of it. The cervical glands 
were infiltrated with growth, and closely adherent to the cesophagns. 
Some of them at the level of the upper end of the steraum had 
broken down into a ragged cavity, which commonicated by a small 
opening with the back of the trachea. At tbe same spot the wall 
of the gullet was so thin that it was torn in removal, and it was 
found impossible to determine whether a fistula had existed before 
death. The mediastinal glands also contained secondary deposits. 

Detcriptian of the tpecimen. — ^The strictured portion of the 
(BBophugas, which was just above the cardiac end of the stomach, 
presented a broad band at new growth in the wall of the gullet. 
This growth was deeply ulcerated in the centre, and involved the 
entire circumference of the pass^e. The edge of the ulcer was 
thickened, slightly raised above the level of the adjacent mucous 
surface, and sinuously excavated. A section through the growth 
showed that the muscular coat was extensively invaded, and that 
a rouuded nodule had formed in the loose connective tissue outside 
the muscular coat. Histologically tbe growth was a typical squa- 
mons-celled epithelioma with numerous cell-nests. 

The stomach was healthy, and the mucous membrane of the 
<eBophagu8 between the stricture and the level of the polypoid 
tumour above it appeared free from disease. But immediately 
around the base of the polypus there was a zone of superficial 
ulceration. 

As already stated, the polypus was situated four inches above 
the epitheliomatons stricture. It was sessile, with a distinctly con* 
stricted attachment to the wall of the <esoplu^s ; and in shape 
it was elongated in the long axis of the (esophagus, so that it 
measured an inch and a half vertically, three quarters of on inch 
transversely, and projected rather more than an inch into the air- 
passage. Ite surface was iobulated and covered with adherent 
flakes of lymph. No covering of mucous membrane was dis- 
cernible in any part. A section through tbe tumour and subja- 
cent wall of the casoph^ua exhibited a small white core continuous 
with the tissue of the submucous coat, beariog a thick cap of new 
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growth: This growth appeared to be divided into rounded areas 
hy thin strauda of fibrous tisBue proceeding from the centnd 
core. 

JUierotcopical examination of the polypoid tumour. — Vertical 
sections of the polypoid tumour and the subjacent wall of the 
(BsophaguB were made. Owiug to imperfect preaerration of the 
specimen the histological examination was not altogether satisfac- 
tory, and many sections bad to be prepared before the structure tJ 
the tumour could be determined. The deepest part of the section 
was formed by the muscular coat of the cesoph^ua, which ap- 
peared normal. TTpon this was a broad layer of loose fibrous tissue, 
with scattered buadles of muscnlar fibres and lai^e tracts of epi- 
theliomatous growth. Above this was a rounded mass of very 
cellular tissue, forming the chief part of the substance of the 
tnmour. Though easily distinguished from the subjacent layer it 
was not encapsuled, and it was already invaded by branching pro- 
cesses from the epithelioma beneath. As to the structure of this 
rounded mass, it may be said that it was composed of round and 
spindle-shaped nuclei embedded in a. finely granular ground-sub- 
stance. The bodies of the cells were scarcely rec<^nisable, but the 
arrangement of the nuclei showed that the cells formed interlacii^; 
bundles — at least in the deeper parts of the tumour. The bundles, 
however, were not so coarse, nor the interlacement so distinct and 
r^pilar as in myomata of the uterus or (esophagus ; further, the 
nuclei were not those of muscle-cells. Towards the convex surface 
of the tumour the tissue appeared to be the same as that just 
described, but it had become degenerated and stained badly. No 
vestige of the mucous membrane nas seen on section ; hence it 
must have been removed by ulceration. Starting from the base 
and centre of the tumour the epithelial processes radiated outwards 
in the form of narrow alveoli, which insinuated themselves into 
the substance of the tumour. Around these growing alveoli the 
spindle-shaped cells of the tumour were particularly well marked, 
and in sharp contrast with the lai^ squamous cells of the epithe- 
lioma. On the other hand, the older and larger alveoli of the 
epithelioma were embedded in tissue which was dense, sparsely 
nucleated, and presented the usual characters of mature fibrous 
tissue. A few large vessels were seen in the base of the polypus 
continuous with those in the submucous and muscular coats of the 
oesophagua. 
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It ihould be added that tbe epithelioma met with in the poly- 
poid tumour vas squamouB-celled like that at the seat of Btrictnre. 
aad exhibited many small cell-neats. 

Remarks. — In considering the nature of this polypoid tumour 
ve have to deal firstly with the structure of the tumour itself; 
and secondly, with its relation to the malignant growth in the 
CBsophagus. Is it a mass of organised lymph or blood-clot, a 
myoma, a sarcoma, or a fibroma P The first two of these sn^^estioos 
are easily excluded, though a thick cap of adherent blood-clot may 
be met with covering a Tascular new growth, and it is possible that 
such clot might become organised. Histolc^cally the tumour 
bears some resemblance to the submucous sarcomata occurring in 
the bladders of children. But apart from the inherent improba- 
bility of a sarcoma secondarily invaded by epithelioma, I think 
that the cells themselves are wanting in that unifurmity of size, 
shape, and distribution which cfaaracteriaea a sarcoma. Between 
a myoma and a fibroma the distinction is more difficult. Myomata 
of the cesophaguB are usually embedded in the submucous and 
muscular coats, though they become extruded when hu^, and may 
project into the lumen of the pass^e. They are also well encapsuled. 
Hence in its coarse, no less than its minute features as above de- 
t^led, this polypus differs from a myoma. If, then, it be a fibroma 
originating in the submucous tissue, in what relation does it stand 
to the malignant growth at the lower end of the (esophagus? 
The marked way in which the epithelial processes radiate from the 
base into .the substance of the polypus seems to show that their 
presence has not excited the development of the fibroma — in other 
words, that the fibroma existed first, and was subsequently invaded 
by epithelioma. The situation of a secondary deposit so far above 
the malignant stricture needs a word of explanation. Mr. Shat- 
tocb has suggested to me that the base of the polypus was infected 
by the use of instruments in the treatment of the stricture. The 
clinical report states that " all attempts to pass catheters down 
the cesophagus failed," implying that instruments had been 
repeatedly used. Such a mode of infection is therefore by no 
means improbable. 

Lastly, the invasion of an innocent tumour by malignant 
disease (which must not be confused with malignant trauBforma* 
tion of a simple growth) has been met with in certain rare cases 
of uterine myomata associated willi epithelioma of the cervix 
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uteri. This Bpedmea ib preserved in tbe Museum of the Boyal 
College of Su^OQB, N^o. 2322i.. Octoher \6th, 1894. 



6. BuUei wound of liver, stomach, and kidney ; extravatation 
of gaitric eonlenli ; abdominal lection ; sutrtre ; death in 
eleven dayifrom broncho-pneumonia. {Card specimen.) 

By T. H. Openshaw, M.S. 

JE — , aged 14, admitted ioto the London Hospital on April 4th, 
• with symptoms of irritative peritonitis and collapse, two 
hours after a bullet wound of the thoracic wall. Tbe bullet entered 
in the left nipple line through the fifth intercostal space. The 
liver dnlness Lad disappeared. Abdominal section revealed a 
perforation in each wall of the stomach, which was sutured. The 
peritoneal cavity was washed out and closed. Patient was fed on 
tbe foorth day. The perforation in the liver and kidney were 
found pott mortem. Tbe patient died of broncho-pneumonia. 
Beyond two small collections of pus tbe periteneum was healthy 
and the stomach soundly healed post mortem. May 7th, 1895. 



7. Carcinoma developing in the wall of a chronic gatiric ulcer, 
{Card specimen.) 

By G. Newtok Piit, M.D. 

THB specimen consists of a large chronic ulcer on the posterior 
widl of the stomach, near the pylorus. The central part; of 
the ulcer, over an area of 2 by If inches, is formed by the liver, 
whiob has adhered to the edges of the aperture in the stomach. 
The adhesions have yielded above for half an inch, and led to 
a fatal peritonitis. The mucous membrane is destroyed by tbe 
ulcer over an area 2| by 2J inches, the floor round the periphery of 
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the ulcer beiDg formed by the muBcnlar coat. The portion od the 
side next to the pjloroB is infiltrated bj lui encepbaloid cardno- 
matous growth, which projects beneath the mncouB membrane 
in this region, but does not Eungate nor nodulate the mncoua 
membrane. 

There was a secondajy nodale in a gland in the portal fiaaure. 

The appearances indicate that the growth has developed in the 
wall of the ulcer, and not that the ulceration is a sequel to the 
growth. 

The specimen was taken from a gentleman ^ed fiftj-seren. 
History on p. 66, May 7th. 1895. 



8. A specimen of gtutro-enteroBtomy for pyloric cancer. 
By Lhonabd A. Bidwxll. 

TBI specimen shows the stomach, duodenum, and the first part of 
the jejunum, with an anastomotic opening between the 
stomach and the jejunum. 

The following are brief notes of the case. 

Mrs. 0—*, aged thirty-one years, was admitted into the West 
I>ondon Hospital, under the care of Dr. Ball, in December, 1894. 

For six months preriously she bad suffered from pain after food, 
which was relieved by vomiting. She was very anismic and much 
emaciated, but the lungs and heart were healthy. 

The abdomen was slightly tumid, and an ill-defined tumour was 
felt in the right hypochondriac region, over which, however, re- 
sonance was very little impured. The stomach was dilated, and 
its lower edge extended below the level of the umbilicus ; at intervals 
it became distended with flatus, and became protninent through 
the abdominal walls, resembling a distended coil of intestine. 

At Dr. Ball's request the abdomen was opened, under ether, in 
the right linea semilunaris. A large tumour was found to be 
involving the pyloric end of the stomach, and was intimately 
adherent to the liver, so that its removal was out oE the question. 
A gastro-enterostomy was done by Halsted's method for lateral 
intestinal anastomosis. The jejuunm was attached to the posterior 
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surface of the atoiuauh by eight«eu square stitcbos, and a piece oF 
omentum was wrapped round the completed anastomosis, wbich 
was then returned into tbe abdominal cavity. Tbe patient t<K>k 
the ether badly, and suffered from a good deal of bronchial irrita- 
tion after tbe operation. Food was giTen by tbe moutb after 
twenty-four hours, and was taken in good quantities without 
causing any pain or romiting. The patient, however, deteloped 
broncbo-pueamonia, and died ten days after the operation. 

At tbe pott-mortem eiamination both lungs were found to be 
broncbo-pDeumonic. 

Tbe abdominal wound was quite healed, and there were no signs 
of any peritoneal irritation ; even tbe omoatuio, wbich had been 
wrapped round tbe anastomosis, was scarcely adherent to the 
joint. The stomach, duodenum, and part of the jejunum were 
removed in on^ piece, together with tbe adherent portion of the 
liver. There were no deposits in any of the other viscera. 

Detcription of the ipecimen. — There is a lai^ mass of new growth 
surroundiog tbe pylorus, and extending some distance into the 
stomach. It also invaded the under surface of the liver; the 
pyloric orifice only admitted tbe smallest sized catheter. Nearly 
at tbe centre of the stomach is the anastomotic opening between 
it and tbe jejunum. The opening in the stomach was on the 
posterior surface, and that in the jejunum was about an inch and 
a hB.l£ from the duodenum. The anastomotic opening at tbe 
pott-mortem admitted a finger freely, but it has contracted since it 
has been in spirit. Tbe mucous coats of the stomach appear to be 
soundly joined to that of the jejunum, and their peritoneal sur&ces 
are firmly adherent. The stitches are not seen. 

Microscopic examination of the pyloric growth showed typical 



The specimen is of interest on account of tbe youth of the 
patient — thirty-one years. The orifice between tbe stomach and 
jejunum was made rather too small in the fii-st instance, but there 
was no contraction of the opening during life. The subsequent 
contraction has occurred since the specimen has been in spirit. 
The anastomoses effected by Senn's plates, on the other band, show 
a great tendency to contract. April 2nd, 1895. 
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9. Two stomachs showing the resuits of gastro-jejunottomy . 
{Card specimens.) 

By Cyril Oolh. M.B. 

1*A 0TOHACH grentlj dilated. The pylorus obstructed by new 
• growth, which ha^ spread to the umbilicus, producing there 
an excrescence of the size of a small chestnut. 

A coil of jejunum is stroBgl; attached to the stomach, aad there 
is a communication hH,lf an inch in diameter between the two. 
Gastro-JBJuu ostomy was performed eight months ago, with much 
temporary benefit, Ly Mr. W. H. Bennett. Senn's plates were 
used. Death was preceded for six weeks by copious vomitiug and 
difficulty in bowel action. Much secondary growth of peritoneum 
was fonnd at the autopsy, especially in the mesentery, hampering 
the small intestine. This, together with the contractioD of the 
communication lietween the stomach and jejunum, would account 
for the later symptoms. The growth appears to be a tubular 
carunoma. 

2. A stomach much obstructed towards the pylorus by new 
growth, which probably grew into its walls from a mass lying close 
by it. The patient was a woman ^i^ed twenty-three years. The 
growth appears to be a sarcoma. Oastro-jejunostomy was per- 
formed by Mr. Herbert Alliugham a month before the death of the 
patient. She derired great benefit from the operation, but died 
of acute peritonitis, due to a rupture of the growth infiltrating 
the stomach's wall, at a spot removed from the site of operation. 

The communication between the stomach and jejunum has re- 
mained of good size, and easily admits the last joint of a large finger. 

In this case Mayo Bobson's bobbin was used. 

In both the specimeus are atill to be seen silk sutures traversing 
the wall, and lying partly in the stomach and partly in the jejunum. 
These were used to attach the plates to each other, and thetbobbin 
to the stomach. They have produced no ill result by remaining 
in the wall of stomach. Febrvary 19th, 189$, 
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10, Fibrous tlriclare of pylorug. 
By Ctbu. Ogle, H B. 

THB first specimen abows a stomach contracted and thickened in 
its pjlorio half, the internal diameter of which measures only 
two and a half inches, the walls half an inch in thickness on an 
average, with gradual increase to the pjlorus. The duodenum is 
quite natural. 

The second case shows extreme contraction of the pjlorus, which 
admits a No. 9 catheter onlj. The cause is seen to be a localised 
thickening of the pjlorus, of the size of a small chestnut. 

Although there is an old nicer on the small curvature, it is at 
some distance from the pylorus, and has evidently nothing to do 
with the constriction. 

I have thought these cases to be worth brining before the 
Society, the first on account of the nature of the obstruction. 
Beneath the microscope the thickening is seen to be dne to hyper- 
trophy of the muscular coat, and to increase of fibrous tissue in 
the submucous coat. 

The mucous membrane is thrown into folds, but is intact, and 
there is nothing to suggest malignant disease. There have been 
several cases reported in the Society's ' Proceedings ' (vol. xHi) of 
fibrous change near the pylorus, but almost always with either 
ulceration or cicatrisation of the mucous membrane, and, in most, 
with at any rate a suspicion of poison having previously been 
taken. 

The second specimen is, I think, unusual in the degree of stenosis 
produced by pyloric disease ; and although there is evidence of its 
cause being carcinoma, there were no adhesions to the neighbour- 
ing parts and no secondary growths. 

The patient was not admitted into hospital on account of any 
gastric symptoms, hut for rapid tuberculosis of the lungs, of 
which she died a few hours after admission. 

Dr. Fagge seems to have regarded cases of pyloric stricture 
where fibrous tissue is mainly found, as carcinomatous, and ex> 
plains the absence of secondary growths as due to the fact that it is 
(he stomach which is affected, and this being a vital organ, death 
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occurs too rapidly for the formation of Becondary growths. Bnt 
the present spedmeii, at anv rate, can hardly be one of rapid 
growth, and both Dr. Wilks aad Dr. Briatowe describe the exist- 
ence of flbrons stricture distinct from scirrhus of the pjloi-us. 

In neither of the above cases could a tumour be felt during 
life; and both, had they been diagnosed, would have been very 
suitable for operation, — the first by gastro-jejunoatomy, and the 
second by pyloreotomy or pyloroplasty : and it would seem that 
the eiistence of fibrous thickening with obstruction of the pylorus 
— apart from malignant disease, or even as the result of malignant 
disease which is no longer active — must be of great importance in 
prognosis as regards the future coudition of patients operated 
upon for pyloric obstruction. Jtmnary \hth, \S95. 

Addendium.. — Since the above paper was read a number of 
sections of different parts of the stomach first described have been 
made, and in these also there appears, microscopically, no evidence 
of carcinoma. 



11. Perforating duodenal ulcer in teotaen. 
By Lke Dicrihbon, M.D. 

THK specimen shown is an acute, small, simple ulcer perforating 
the anterior wall of the duodenum three quarters of an inch 
from the pylorns. It was taken from the body of a houaemaid 
aged 29, a patient of Dr. Fan- of Kensington. The patient was 
not in the least annmic, and had bad excellent health, in spite of 
dyspeptic pitins during the last few months, till she was suddenly 
seized by violent pain in the right hypochondrium, which, as she 
was slightly jaundiced at the time, was thought at first to be due 
to a gall-stone. She became collapsed, and died in fourteen hours 
with acute general peritonitis. There were no other ulcers or 
scars in the duodenum or stomach. 

The ulcer is of a kind sufficiently familiar to this Society, 
whether in the stomach or the first part of the duodenum. Its 
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iDterest lies in the fact tbat, being duodenal, it occurred in a 
woman. 

The great majority of perforating duodenal ulcere occur in 
men, a fact which is perhaps sufficiently red^niaed. The pre- 
ponderance ot men is well shown in a recent paper by Drs, Perrj 
and Shaw,' who found that in fifty-six cases the ratio was 42 
to 14, or if burns were excluded, 42 to 8 (? 7). 

It happens that I have lately seen two fatal cases in women at 
St. Oeoi^e's Hospital. The first was a laundrymaid aged twenty- 
seven, with a history of dyspepsia for six years, but otherwise good 
health and no umemia, who was under Dr. Dickinson in August, 
1891. The perforated ulcer was of the same acute nature as that 
shown. There was the scar of another in the duodenum. 

The second was a dressmaker aged twenty-seven, with a history 
of dyspepsia for five years, but no ansmia, who was under Dr. 
Whipham in December, 1894. Laparotomy was performed by 
Ur. Sheild, and the ulcer was sutured. It was of a more chronic 
nature, with a raised and mncli -thickened edge. 

TbepoH-nwrtem books of St. Qeorge's contain one other case in a 
womau (not includingone which wasduetoabum). She was under 
Dr. Whipham in July, 1882. Her age was twenty-two, and she 
was expressly stated to have had no preceding illness except 
slight occasional headache and dyspepsia. The fatal illness was 
sudden and short. There were three acute duodenal ulcers, one 
of which had perforated. 

In contrast to the three in women the same pod-mortem books 
contain fourteen cases in men. Of perforated gastric ulcers they 
contain Mi cases— 42 women, 12 men. 

Now ae to simple gastric ulcers in general, it may be doubtful 
how much greater is the liability of women, and Dr. Fye-Smitb 
has shown that men suffer oftener than has been supposed; but 
of this there can be no doubt — the great majority of the gastric 
ulcers which perforate into the peritoneal cavity, a class consist- 
ing lately of the acute latent ulcer of the anterior wall of the 
stomach, occur in women, especially young aneemic women. 

The perforating duodenal ulcer, on the contrary, prefers men ; 
and those women whom it affects are seldom not antemic. 

In the four women whose cases I have described there was 

neither amemia at the time, nor any reason to suppose it had 

■ ■ Qiij'i Hospital Reports; vol. 1, 1603, p. 203. 
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ever ezieted. 01 the cases quoted by Drit. Perry and Shaw only 
two were amemic (197 and 203 in the original report), and the 
averse age was much higher than iu mine. 

It is quite exceptional for gastric and duodenal ulcers to co- 
exist in the same patient. I would suggest that though these ulcers 
are so similar in their morbid anatomy, apparently differing only 
in being on one or the other side of the pylorus, they depend for 
their initiation upon a different diathesis, and that amomia has 
very little share in the causation of the duodenal ulcer. 

Subphrenic aheeettfrom duoderwl ulcer. — Corapariog perforating 
gastric and duodenal ulcers, oue is struck by the fact that while 
the fomiernot infrequently cause only a limited peritonitis in the 
form of a subphrenic abscess, the latker almost always cause a 
diffuse peritonitis, or if not, a local abscess beneath the right lobe 
of the liver. This is what might be expected from the position of 
the duodenum. But a subphrenic abscess results from duodenal 
perforation oftener than might be supposed. 

Among the eighteen cases of duodenal perforation in the 
St. George's post-mortem books two resulted in this. One of 
these has been published. The other was remarkable because, in 
consequence either of previous adhesions or an udubuoI position of 
the pylorus at the time of perforation, the abscess was on the Uft 
side, like the ordinary subphrenic abscess from gastric perforation. 
This case was communicated to the Medical Society by Mr. Sheild 
on October 22nd, 1894. 

For the convenience of those who may be interested in this 
subject references to the published cases of subphrenic abscess 
from duodenal perforation with which I have met are ap- 
pended. 

Magdt, • Uber subpbreniKhe AbKene,' Wien, 1894. (Eight cues.) 
Jfonm, ' TmmctioDi of the Atsociition of American Flijaiciana,' vol. viii, 
p. 22S. 

JMetinton, ' Britiih Heaical Joamal,' 1894, vol. i, p. 234. 
O^igr, ■ Clinical Joamsl,' May, 30th, 1894. 

April 2nd, 1895. 
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12. Malformation of the alimentary canal; atresia at the 
middle of the duodenum. 

Bj A. T. CoLLUH (introduced bj Q. Newton Pitt). 

rE canal above the aeat of obstruction, conBiating of the stomach 
and upper part of the duodenum, is dilated and rendered 

hour-glasa shape by the constriction of the thicker and more 

resisting pylorus. This portion ends below in a blind cvX-de-iac. 

Below the seat of obstruction the intestine is' of normal size. The 

bile^nct, ligatured at the time of removal from the body, haa been 

dissected out, and can be seen to enter the commencement of the 

gut on the distal side of the obstruction. 

Tbe upper and lower portions are connected together by a little 

oonnective tissue with some blood-vessels. Part of this has been 

removed during preparatioD. 
The eseevm presents an example of the persistence of the fcetal 

type, being conical in shape, and gradually tapering to an apex, to 

which is attached the vermiform process. 
The spedmen was removed from the body of a "full-time" 

child, who appeared healthy at birtb, and presented no other mal> 
formation. The mother had " hydramnios," and was delivered by 
a midwife. The child passed meconium stained with bile, and 
took the bi'east, but retained nothing. On the third day Dr. 
Bluck, of Flaistow, to whom I am indebted for the specimen, was 
consulted, the child having passed no urine. Dr. Bluck passed a 
catheter, but found the bladder empty. Only once aftenrards was 
a little urine noticed on the diapers, and death ensued on the 
sixth day, meconium being passed at intervals, and vomiting con> 
tinning to the end. 

A specimen very similar to this oue was shown in October, 
1893, by Mr. Edgar WilUtt, and is described in vol. xlv, p. 78, 
of the ' Transactions * of the Society. In Mr. Willett's case the 
obstruction seemed to be at the termination of the duodenum ; the 
dilated portion of bowel above passed down towards the pelvis 
behind the ctecum, and was opened on the third day, as no meconium 
had been passed, and the child was vomiting ; partly digested milk, 
stained with bile, escaped. In that case, therefore, tbe bile-duct 
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entered the bowel on the proximal aide of the obstruction, while in 
the present one it can be seen to join on the distal side. 

Paihology. — As to the causation of the malformation, one natu- 
rally suspects a deTelopmenta.1 error, and eeeing that an offshoot 
of the primitive gut proceeds from the duodenum during the 
development of the liver, it is probable that this diverticulum 
produces first a puckering, and subsequently a complete iuterrup- 
tioD in the canal. As tending to corroborate this theory, I have 
brought from the museum of Oharing Cross Soapital a specimen 
of imperforate pharynx, in which the block is situated behind and 
a little below the cricoid cartilage, and would seem to have been 
caused by the budding off of the lungs. May 21gi, 1895. 



18. Emphytema of tmallinteMiine. {Card ^ecimen.) 
By Hectob W. G. Magebbzie, M.D. 

THE specimen is a portion of the jejunum dried, and shows 
numerous vesicles of air in th^ submucous tissue. The em- 
physema was much more marked in the recent state. The first six 
inches of the jejunum presented a very uuusnal appearance. The 
valvulsB contiiventes appeared to be the seat of raised vascular- 
looking growths, the whole of the mucous membrane being in- 
tensely congested. The same condition recurred at intervals of one 
or two feet throughout the upper half of the jejunum. What 
appeared to be growths were soon found to be simply due to the 
presence of air in the submucous tissue. Pressure with the finger 
shifted the position of the swellinga, while incision caused them 
to disappear. 

The specimen is from a man aged thirty, who died from acute 
and chronic pulmonary tuberculosis. The patient complained of 
great abdominal pain on the day he died. The body was examined 
within twelve and a half hours after death. The small intestine, 
from the duodenum onwards, contained a lai^ quantity of dark 
blood. No cause for the fatemorrbage was discoverable. The liver 
was fatty and slightly cirrhotic. The stomach was normal. There 
was no sign of intestinal ulceration or tubercle. 
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A minor degree of emphysema of the stom&ch and intestine due 
to decomposition .is not very rare. 

The remarkable features about this case were the extent of 
intestine affected, and, if the emphysema were dno to decomposition, 
the great rapidity with which it must have developed. 

May 21st, 1895. 



14. Strangulated hernia on the left tide of the abdominal wall. 
By Stephkn Paobt. 

THIS specimen was taken from the body of a woman ^ed 50, 
vho was admitted to the West London Hospital on August 
6th. I am very sorry to say that the swelling was at first thought 
t& be inside the abdominal cavity, both by myself and by some of 
my colleagues : thns there was some delay before operation, and it 
is just posiuble that an immediate operation might have saved the 
patient's life. > 

For four or five years she had been subject to attaoks of abdo- 
minal pain, with vomiting and obstruction of the bowels. Thcee 
attacks had at first occurred at intervals of about three months, 
bat of late they had been more frequent, occurring every ten or 
fourteen days. About the time when they first occurred she began 
to be aware of a swelling in the left side of the abdomen, and this 
swelling bad lately got larger. Her first attack of padn was soon 
after a protracted labour. 

She was admitted to the hospital on the evening of August 6th, 
with signs of acute obstruction. In the left side of the abdomen, 
outside the left semilunar line, and between the ilium and the am- 
bilicus, was a rounded swelling, about four inches in diameter, very 
slightly raised above the level of the surrounding skin, moveable 
but not freely moveable, not clearly defined, not tender, not clearly 
resonant on percussion. Her general condition was fairly good, 
her tongue clean and moist, her temperature normal. On August 
7th she seemed better ; she had passed flatus, and had gone for 
many hours without vomiting. The general opinion was that the 
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Bwelliog vaa inside the abdominal cavity, probablj ad ovariaii or 
parovarian cjst, pressing or drag^ng on the bowel, and that the 
pain and sickneBB might subside as on former occasions, and that 
an operation might then be done, under more favorable conditions. 
On August 8th she bad lost ground, and the vomiting had returned, 
and now had a marked fncal odour. I opened the abdomen in the 
middle line, and found that the swelling was a hernial sac Ijing 
between the abdominal muscles and the subcutaneona fat, and 
filled with a loop of amall intestine. There was a collection of 
thin ofiTensive puB among the coils of intestine which la; near the 
mouth of the sac, and tbese were glued together by soft band^ of 
lymph. The Btnmgulated bowel was drawn back without difScnlty 
out of the sac, and was found to be already gangrenous ; it gave 
way just after it was set free. It was quickly secured in the 
wound, but the patient died soon after the operation. 

The Bpecimen has shrunk in spirit, but it shows well the posi- 
tion of the sac between the muscles and the subcutaneous fat. 
The opening into the sac was about three quarters of an inch Id 
diameter; the diameter of the sac was about two and a half 
inches. October 16th, 1894. 



IS. Ulceration of the large inie$line in typhoid fever, {Card 
specimen.) 

By C. Aeklb, M.D. 

THB transverse and parts of the ascending and descending colon 
from a man aged 26, who died of typhoid fever on the forty- 
third day of the disease in Charing Cross Hospital under the care 
of Dr. AbercTombie. The intestine is most extensively (practically 
universally) ulcerated, the ulcers being deep and irregular in out- 
line — everywhere exposing the muscular coat, and in several places 
causiog perforation. The appearaoccs surest dysenteric rather 
than typhoid ulceration. The chief focus of the disease was in 
the large intestine, but a few healing ulcers were sparsely found as 
high as four feet above the ileo-cecal valve. All the large intes- 
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tine was ulcerated to witMu six inches of the anna, but for one 
foot below the ileo-ceecal valve the uleers were small and rounded, 
a good deal undenniDed, and evidentlj situated in the solitary 
glands. There was ver; little glandular enlargement. The 
patient died of peritonitis. 

The case was a typical example of severe typhoid fever, and 
during the first fortnight of the patient's stay in hospital he was 
constipated, but latterly there bad been much diarrhoea. 

February 19/A, 1895. 



16. Ulcerative colUu {human). {Card specimen.) 
By J. H. Taboktt, M.S. 

AposnoR of a descending colon affected with ulcerative colitis. 
The mucous surface presents a large number of deep ulcers, 
whose chief diameter is transverse to the long axis of the bowel. 
The mai^us of the ulcers are undermined, and their bases are 
composed of the serous and muscular coats. In several instances, 
however, the floor consists only of translucent peritoneum. The 
persistent strips of mucous membrane project so far beyond the 
general level of the wall of the intestine that they appear like 
elongated ridges between the excavations. The surfoce of the 
mucous membrane forming these ridges is covered with shreds of 
tissue, or dotted with small oval ulcers. By the entailment and 
confluence of such ulcers the extensive destruction of the mucous 
coat has been produced. 

Microscopical eiamination of the wall of the colon showed 
abundant inflammatory changes in the submucous tissue and 
between the bases of laeberbuha's tubules. At the edges of the 
ulcers the mucous membrane showed much catarrh of the lining 
epithelium of the tubules, their mouths blocked, and their acini 
distended with secretion. The lymphoid nodnles were much 
swollen. 

Clinieal hittory. — From a woman aged twenty-three, a parlour- 
maid, admitted to a hospital for diarrbcsa and mehena. Her 
illuess began six weeks previously, with passing blood from the 
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rectum, the bowels being constipated at the time. Diarrhcea 
supervened, and persisted till death. The motions were very 
offensive, and contained bright red blood in abundance. The 
general symptonu were anorexia, thirst, tondemeas in the right 
iliac region and over the lower part of the abdomen. She gradually 
sank ten days after admission. 

Antopty. — On opening the abdomen some general peritonitis was 
seen, indicated by stickiness and adhesion of coils, and a few 
masses of lymph. No perforation was found, but on attempting 
to remove the intestines the colon was so rotten that it ruptured 
in more than one spot. The adhesions were most numerous about 
the ciecum, sigmoid, and splenic fiezure of colon. The transverse 
colon was much dilated, forming a broad bag across the upper 
half of the abdomen. Appendix ceci normal. 

A few small round ulcers were found in the lowest part of the 
ileum, apparently follicular in origin. But the chief change here 
was the blackening of the mucous coat by bismuth administered 
medicinally. From the caput coli to the inner margin of the anus 
was one continuous stretoh of severe and acute ulceration, most 
marked in the transverse colon. The mucous membrane that 
remained was swollen and injected, and marked with punched-out 
ulcers, as in the accompanying specimen. Under water the edges 
of the ulcers were ehtiggy from sloughing and undermined. The 
bases of the excavations were of a florid colour. The rectum was 
not worse than the s^moid, so that there was no indication of 
extension of the disease from below upwards. 

Kidneys, liver, and spleen normal. Mesenteric glands much 
enlarged and hypernmic ; genital oi^ans normal. 

This specimen is preserved in the Boyal College of Surgeons' 
Museum, No. 2472b. May 2lst. 1895. 



17. Ulcerative eolitit. {Card specimen.) 
By Ctbil Ogle, M.B. 

THBonaHOUT the colon large tracts denuded of mucous membrane, 
separated by ridges and shreds of membrane of intense red 
colour. The small intestine and the last few inches of rectum were 
healthy. No perforation ; no tubercle. 
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Slight Urdaceons reaction of kidneys. None elsewhere. 

Some old scan about the knees. 

Patient a married woman, of about 35 years. Never abroad. 

Blood and slime passed for twelve months, with diarrhcea, abdo- 
minal pain, and occasional Tomiting. 

On admission, diarrhcea, slime, and shreds of mncus passed. 
She suffered from f»cal vomiting. 

Symptoms somewhat relieved bj injections, with no return of 
vomiting. Irregular raised temperature and gradual weakness. 

tJrine s. g. 1015, with much albumen. May 2\tt, 1895. 



18. Local dilatation of the colon at the tigmoid flexure. 
{Card tpeeimen.) 

By G. Nkwtom Pitt, M.D. 

THK specimen was taken from a man aged 57, who died from 
perforation of a gastric ulcer which had become malignant 
(vide p. 53). For some months he had vomiting and pain after 
food, and was fed per rectum for several weeks. Latterly he had 
extreme constipation, with more or less evidence of intestinal ob- 
struction. There was the greatest divei^ence of opinion as to the 
diagnosis during life, and shortly before his death it was supposed 
that be was suffering from intestinal obstruction due to growth in 
the colon. 

The sigmoid flexure of the colon was longer than usual, and the 
two ends were more fixed to the brim of the pelvis and to the 
ileum than is generally the case. The convexity of the curve was 
dilated into a pouch about four inches long, the circumference of 
which measured eight inches, while above and below this the 
measurement was only three inches. The wall was greatly thinned 
in this region. The yielding of the wall was very noticeable when 
the bowel was first laid open. 

This dilatation of the sigmoid flexure leading to a paralysis of 
the bowel, and suggesting during life intestinal obstruction, was 
doubtless due to the long-continued feedii^ per rectum, and to the 
frequent nse of large enemata. 
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SpecimeiiR of a general dilatation of the lower part of the colon 
«r of the cfficam may be met with, not infrequently ; but I am not 
familiar with a local pouching limited to the convexity of the 
eigmoid. Its formation in the present case greatly added to the 
diffionlties of diagnoais. Jtfay 7th, 1S95. 



19. A ea»e of pott-reetal dermoid forminff a rectal polyptu. 
By C. H. CIoiJ>iH<3-BisD. 

IN Jaly, 1S94, Maty — , i^ed 36, was admitted under my care 
into Qny'a, as a case of piles. Twice before she had been 
operated upon for this condition, and now it had reappeared. In 
taking her history the account she gave of rectal tenesmus was 
Tery noticeable ; and she further stated that latterly a lump would 
come down and partly extrude itself at the anus, and that she 
had to return it by manipulation. 

When examined I found, in addition to the piles, that on passing 
the finger well up the rectum, a globular polypoid tumour could be 
jnst felt, but its attachment could not be r^hed. 

Placed under an aniesthetic with a view to operation, a further 
examination revealed a pear-shaped polypns protruding from the 
posterior rectal wall, and of the size of a small hen's e^. With 
some difficulty, after BtretchiI^; the sphincter, the bulk of it was 
extruded from the anus, and I was at once struck by the fact that 
it was of doughy consistency, retaining exactly the impression of 
the examining fingers, and it was covered with normal mucous 
membrane. Its point of attachment was quite beyond reach. It 
could be, however, certainly determined that it projected into the 
posterior rectal wall, and that its point of attachment was external 
to the gut. 

I decided to enucleate it, and this was easily done by a vertical 
incision through the covering rectal mucous membrane. Toward 
the end of the operation, however, a small rent was made in the 
tumour, and its stiff, ohyey contents began to extrude. The actual 
point of ori^ of the tumour could not be reached, so peeling 
back the mucous membrane as high as possible, a ligature was 
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^plied round the atump. and Hib tamonr removed. The reotal 
mucous membruie now fell into ita pl&oe, and waa entire, save 
for the vertical incision through which the enucleatioa had been 
conducted. The patient reooTered perfectly. 

The tumour was entire except the extreme tip at its narrow 
attached end where the ligature had been placed. The contents 
were clayey material, without hair or bone or teeth, and presented 
under the microscope no organised structure. The cyst was smooth 
internally; externally rough where the overlying mucous mem- 
brane had been peeled off it. 

A section of the wall shows from within outwards the followiog 
stncturea : 

(a) Mucous membrane of lymphoid tissue having embedded in 
it tubular glands like those of Lieberkubn. 

(V) A well-marked layer <^ muscularis mucosa. 

(c) SubmucoBB of cqpnective tissue. 

(d) Layers of transverse unstriped muscle. 

(e) Layers of longitudinal unstriped muscle. 

(/) The rough exterior — strands of connective tissue. 

The rarity of post-rectal dermoids growing in connection with 
the mesenteric canal, and the still greater rarity of one appearing 
and playing the part of a rectal polypus, require that this case 
should be placed on record. 

It entirely agrees with the description of one given by Middel- 
dorpf and quoted by Bland Sutton,! ^qJ removed by the former 
surgeon from near the onus of a child. The tumour, says Sutton, 
" contiuned connective tissue, mucous membrane with characteristic 
follicles, submncons tissue, longitudinal and circular layers of 
muscle-fibres." 

I am indebted to Mr. Bellingham Smith, the Surgical Begistrsr, 
for the microscopical preparations of the cyst-wall. 

December 18th, 1894. 

1 • Tamonrt, Ibnoeent snd Hslignsnt,* p. 819. 
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20, A cate of ma^ormation of the Hver. { Card tpeeimen.) 
By Hkctos W. Q. Macexitzis, M.D. 

THE specimen shown is the liver of a man aged 50, who died 
from the effects of extravasation of urine. The size and 
weight of the oi^n are aver^^, bat the shape differs widely from 
the normal, and it is difficult to recognise the various parts. The 
left half of the organ is considerably the larger, and its lower 
bonier descends about two inches below the right. The normal 
configuration is thus, ronghly speaking, reversed. 
The cause of the alteration of form depends on two factors : 

(1) the left lobe exists only in an atrophied or rudimentary form ; 

(2) an extra lobe — a large somewhat pear-shaped mass, equal in 
size to aboat a fourth of the whole oi^n — is wedged in just to 
the right of the gall-bladder. This additional lobe has pushed 
the gull-bladder, tbe quadrate and Spigelian lobes, and the left 
lobe upwards and to the left. The left lobe occnpies the left upper 
comer. The g&ll-bladder instead of being vertical is nearly hori- 
zontal, while the quadrate lobe lies immediately above it. 

A deep notch separates the extra lobe from the main part of the 
right lobe, and from this notch a furrow runs obliquely upwards 
and to the left on the upper surface, tennioatiDg in a notch on the 
upper border between the right and the rudimentary left lobe. 

The gall-bladder lies in a fissure between the extra and the 
quadrate lobes, and this fissure nearly meets the furrow just 
referred to. The quadrate lobe shows a tendency to subdivision, 
and in consequence of the existence of the fissure for the gaU> 
bladder, is much better defined than usual. 

There are a number of gnmmata in different parts of the oigan. 
Thus there are two in the r^fat lobe to the right of the deep 
notch. There is one in the supernumerary lobe close to the gall- 
bladder. There is also one in the rudimentary left lobe, tfone of 
these, however, are large, and they seem quite unconnected with 
the formation of the fissure, notches, and furrows which mark out 
the extra lobe. It is, however, possible that the syphilitic disease 
has had to do with the atrophy of the left lobe. 

It does not seem likely that a syphilitic process should while 
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caofling atrophy in one direction haT« induced byperttophy in 
another. I believe the association of sypbiUs with tbia nialfonna- 
tion to be an accidental one. In support of this wo see a tendency 
to secondary lobulation shown in the npper surface of the quad- 
rate lobe. 

Mr. F. Q. Parsons has called my attention to a spedmen in tbe 
comparative anatomy series of the Mnseum of St. Thomas's Hos- 
pital, showing the divisioQ of tbe liver into four main lobes, two 




JKsgnm of tbe upper mrlkce of tlie liver. A, B, D, E, malie np the 
right lobe, C bcong the gkll-bUdder. F ie the mdineatsrjr left 
lobe. B ii the lupernamenry lobe. Tbe abMled *reu reprceeat 
the litQition of the gnmmmt^ 

right, a central and a lateral, and two left, similarly central and 
lateral, of nearly equal size, in addition to tbe Spigelian and 
caudate lobes. This type, be says, is found in many oE the lower 
animals. The quadrate lobe is peculiar to man, and is caused by 
the sinlting in of tbe gall-bladder, and is really part of tbe right 
central lobe. 
I show the fonr-lobe type of liver for compariBOn, and it will be 
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Been that as far as the right lobes are concerned there is a certain 
amount of resemblance. 

Mr. Parsons sa^ests that in the human specimen ve have the 
two main right lobes of the more generalised type represented. 
Tbe lobulation here met with would therefore be a reversion to a 
type not infrequently met with among tbe lower animals. 

I should like to refer, in conclusion, to the difficulty of diagnosis 
a liver of such a form as this might give rise to. The patient was 
admitted to the hospital for quite another malady, which required 
immediate operation, and he died within twenty-four hours. Careful 
examination of tbe liver region was out of the question. It is 
probable that most physicians would hare been quite led astray by 
the tumour which tbe supernumerary lobe formed. It might have 
been taken for a tumour of the liver, a tumour of the kidney, or 
possibly for a hydatid. It is worth while, therefore, to bear in 
mind the possibility of such a tumour in such a situation being an 
abnormal lobe. 

Mai/ 21tt. 1895. 



21. drrhotit of the tiver in a child. 
By F. Paskes Wbbeb, M.D. 

TBB liver and spleen shown to-nigbt are those of a girl, J. 8 — , 
aged 14, who died at the German Hospital in February, 1895. 
She had been, as the father thinks, more or less jaundiced all her 
life, and had always been weakly and thin, though she had never 
had any serious acute illness (never scarlet fever). 

For ber age she was extremely ill-developed, looking much 
younger than she really was. Her skin was very dark all over 
from pigmentation, probably a result of the chronic jaundice } 
one or two venous stigmata were seen ; the superficial veins over 
the front of the body were much enlarged. The liver could be 
felt considerably below the costal margin, and the spleen extended 
to below the anterior superior iliac spine. Ascites was first de- 
tected about eight and a half weeks before death, and for a rather 
longer period than this there was fever (sometimes high fever) 
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of an irregular tjpe, probablv Dot entirely due to the bronchitia, 
which was also noticed during part of this period. 

At the necropiy the fluid in the peritoaeum wai clear. The 
liver was green, hard, " hobnailed," and weighed 26\ oz. Micro< 
■copic e lamination showed a large amount of fibroui tiBsne, 
situated much aa in ordinary cirrhmis, dividing the glandular 
substance into unequal compartments, and sometimes invading 
the lobules, entering between the indiridnal hepatic cells. Green 
inspissated bile could, however, be seen (at least in the sections 
stained only with orange-rubin) situated between or in the hepatic 
cells. The gall-bladder contained a moderate amount of dear 
almost colourless fluid. There was no perihepatitis. 

The iplem, uniformly enlarged, weighed 20^ oz. ; on section its 
substance seemed rather firm, but otherwise normal ; the micro- 
scope showed increase in fibroas tissue, and considerable deposit 
of pigment in some of the trabeculn. The h/mpk'gtandt, especially 
those of the bilum of the liver, were somewhat enlai^ed and 
much pigmented i under the microscope the pigment-cells were 
seen, as usual, to be ttituated chiefly in the lymph-sinuses of the 
glands. The common bile-duct was unfortunately not examined. 

Four of the brothers and sisters are healthy, three others died 
in infancy ; the eldest of the family, a girl, became jaundiced at 
about the age of thirteen, and died at nineteen with symptoms 
somewhat resembling those of her sister J. S — . The father is 
living, and looks healthy. Although the mother had several 
miscarriages, there is no definite history of syphilis. The four 
healthy children were bom in the interval between the births of 
the two sisters who suffered from chronic jaundice. The history 
of alcohol is likewise not quite clear, for the father never saw the 
mother give the child alcohol, though the mother, who died at 
forty-eight of phthisis, was a great drinker at the later period of 
her life when J. 8 — was born, and may have given the child 
alcohol without the father's knowteilge ; she used to be out " on 
the drink " for a week at a time. It may be mentioned that the 
child was nevertheless brought up on the breast in the ordinaiy 
way. 

The fever which existed during about the last ten weeks of the 
child's life was, I think, in part at least due to an auto- intoxica- 
tion, the material absorbed from the liver probably affecting the 
thermotaxic centres; it may be regarded aa taking the place of 
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the nerroua BjmptomB iioted at tfae end of some caaea of hepatic 
ciirbosie in both children aod adults. The lat« deTclopment of 
the aacites ia noteworthy, but perhaps more intereating from both 
a patholt^ical and a clinical point of view is the great size of the 
apleen, which hy palpation daring life appeared eren lai^er than 
it actually turned out to be. A poaaible explanation of thia striking 
feature of the case ia to auppose that a drrhosis of the liver in 
the caae of tfae growing tissuea of achild may cause a much greater 
relatiTe enlargement of the apleen than in an adult, when the 
spleen and other tisanes of the body hare reached their full 
development. 

April 2nd, 1895. 



22. lufareti in the liver. 
By Ctbil Oahs, M.B. 



THE Specimen shows in&rcts in the liver similar to those found 
in the apleen and kidneya: bufi-coloured arsee, of sizes vary- 
ing from a pea to a hazel-nut, surrounded by zones of redness. 
The hepatic artery ia also shown, and is seen to be blocked at its 
bifurcation by adherent brick-coloured clot. 

It is usually stated that infarctions do not take place in the 
liver, when either the portal vein or hepatic artery is blocked, on 
account of the free anastomoaia of the capillaries of the arteiy , 
and of the vein, between the lobules of the liver. In tfae present 
case the portal vein and its divisions were not blocked, and there 
was no fibrosis of the liver to obstruct the portal circulation. 
Perhaps the explanation of the infarcts is that so extensive a block> 
ing of the hepatic artery is not common, and that this took place 
in an old man with feeble venous circnlation, suffering from the 
effects of a severe injury. 

Dr. Wooldridge in vol. xxxix of the 'Path. Soc. Trans.' de- 
scribed aome experimenta on dogs, in which he obtained hemor- 
rhagic inf srctiona in the liver by injecting a certain poiaon into the 
blood, which caused thromboais of the portal vein ; and be ex> 
plains the hemorrhagic character of the infarctions as being due 
to the chemical changes in the blood, which prevented ita clotting. 
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and favoured its extravaaatioii from the vesBels. Perliaps & simi- 
lar explanation might be applied to the preseiit case; the blood 
appeared to be in a septic condition, as shown by petecbise in the 
mucous membraoes, and tbis was perhaps due to a collection 
of eril'Smelling pus around a fracture of the spinal column, 
and a bedsore. So that, without this condition of blood, the red 
character of the infarcts would not have been perhaps manifest, 
and the infarcts themselves, if present, being of a buff colour, 
would be overlooked. Possibly this may not infrequently be the 
case, such a patch in the liver being looked upon as a patch of 
fatty infiltration. 

In the present case, at any rate, there appears to have been an 
extensive blocking of the hepatic artery in a feeble old man with, 
possibly, a septic condition of blood. 

The origin of the embola seemed to be a soft patch of fibrin 
attached to a calcareous aortic cusp. There were also infarcts in 
the spleen and kidneys. December l&h, 1894. 



23. Catea of portal thrombotU with and without if^arction of 
the liver. {Card speetmen.) 

By G. Newton Pitt, M.D. 

CASK 1. — A man, aged 36, was admitted with an injury to bis 
abdominal wall, having fallen over a rail and bruised his 
side. He vomited and became collapsed. He was found to have 
a strangulated right scrotal hernia. Herniotomy was at once per- 
formed by Mr. Lane ; the bowel was found to be severely bruised. 
He died five days later with severe membranous enteritis and 
paralysis of the bowel. 

At the Inspection, a branch of the portal vein to the right lobe 
of the liver was found to contain a recent thrombus; correspond- 
ing to this, an area in the upper part of the liver, two inches across, 
with a sharply-defined mai'gin, was found to be deeply engorged 
with blood. The liver was fatty. No ecchymoaiH nor laceration 
of the tissue was noticed, but it appeared probable that a branch 
of the portal vein had been injured and an infarction had resulted. 
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Micnwcopically it was foand that the capillaries io the affected 
area were engoi^ed with blood, and a nnmber of hepatic cells con- 
tained nnmerous granules of brown pigment. 

Cask 2.—W. M. 8—, aged 4A, was admitted under Dr. Wash- 
bourn in a state of uncoDBcioneneBS with left hemiplegia. Six 
hours later, lie was conscious and free from any paralysiB. He 
remained £air]y well, and six days later was about to leave the 
hospital, when he developed hemiplegia and coma, which prored 
fatal in biz hoars. 

At the Inspection, a very wide-spread thrombosis was found to 
have taken place. Thrombi were found in the descending thoracic 
and in the abdominal aorta, with complete obliteration of the 
lumen by thrombi of the spleoic, of the lower branch of the left 
renal, and of the right middle cerebral arteries, and of the right 
hepatic vein. Softening thrombi were found in the branches of 
the portal vein. 

Death had occurred from cerebral hsemorrhage. 

On section the liver presented aumeroas Bharply-defined pale 
areas with other deeply-eo^oi^ed dark areas. Microscopically 
there waa an increase in cells in the portal canals, and in linear 
tracks radiating from them, producing a condition of early cir- 
rhosis. Some of the veins were thrombosed, and many of the 
capillaries were engorged with blood to an unuaual extent, bat 
limited to certain areas. 

Qenerally the formation of a thrombus in a portal vein pro- 
duces no very obvious change in the liver-tisaue. Dr. Wooldridge 
showed before this Society, in 1888, that under certain conditions, 
as by the injection of tissue -fibrinogens, thrombosis in the portal 
veins can be experimentally produced, and that infarctions in tlie 
liver also result. If the animals survived a fortnight, early cir- 
rhotic changes take place, while the clot is reabsorbed. On the 
other hand, Cohnheim, Litten, and others have shown that the 
production of portal thrombosis by the introduction of foreign 
bodies does not induce infarction. He came to the conclusion 
that not only must a vessel bo blocked, but that there must also 
be changes in the blood to produce on infarction. 

The condition Dr. Wooldridge induced, produced not only a 
wide-spread thrombosis, but also a liability to heemorrhage ; both 
of which conditions were present to an extreme degree in the 
second case. 
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The early coodition of cirrhosis is rery suggestive, and according- 
to Dr. Wooldridge's experiments may be the direct result of the 
thrombosis. 

A feature of interest is the large luemorrhs^ which took place 
from the distal part of the middle cerebral artery beyond the spot 
at which it was thrombosed, a condition extremely difficult to 
explain, but which has been noted In other cases in our poit-tn&rtem 
records. 

I would also direct attention to the fact tha.t there were only 
small areas of softening in the brain and of infarction in the 
spleen, although main trunks supplying much la^er areas were 
thrombosed. February 19th, 1895. 

To these may be added a third case : — 

Catherine P — , aged 86. Admitted under Mr. Symonde with an. 
ovarian tumour, which. he removed. Intestinal obstruction ensuedr 
and death took place six days later. 

An ante-mortem clot was found in a branch of the portal vein, 
to which corresponded a sharply-defined annmic area. 

Microscopical sections were made, and the only noticeable changes 
were the empty state of the capillaries and the large amount of 
granular pigment in the hepatic cells : so that when the section 
was held up to the light, the p^ment&iy deposit mapped out the 
affected area. May lOlh, 1895. 



34. Congenitul obliteration af the ductut eommunU cAoUdochas, 

By Fbancis H. Hawkins, M.B. 

rilHE specimen now exhibited shows the ductus communis 
X choledochuB to be obliterated and appear as a mere thread 
about one inch before joining the duodenum ; no opening into the 
duodenum can be found. The hepatic and cystic ducts are per- 
vious, as is also the ductus communis cboledocbus for more than 
one inch prior to its becoming obliterated. The gall-bladder is not 
enlarged, and at the autopsy was empt;. The vessels appear 
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normaJ. The liver was slightlj enlarged, verr firm, and of a dark 
olive^greeu colour with fibrous-like bands running over the surface, 
which waa slightly irregular, and had the appearance of Morocco 
leather. On section the cut surface was also of a dark olive-green 
colour, with nnmerous yellowish trabecnlie crossing it. 

The pancreatic duct is pervious, and opens into the duodeniua. 
Microscopical sections of the liver show it to be traversed by a 
network of fibrous tissue, which not ooly surrounds the lobules 
but also the cells. 

Other eondiiiotu fovmd. — The spleen was entailed, but other- 
wise normal ; kidneys aormaL An inguinal bemia containing the 
cecum and appendix was present on the rig^lit aide. There was 
no fluid in the peritoneal cavity. There was a slight excess of 
pericardial fluid, but the heart was normal. Adhesions were 
found to exist between the layers of the left pleura, and at its 
lower limit in the mid-axillary line there was a small localised 
colleotioa of pus. 

Sitttrn/. — This specimen was removed from a male child, aged 
at death 4 months and 2 weeks, who was admitted into tbe 
children's ward of the Boyal Berkshire Hospital under my care 
two months previous to death, said to be suffering from jaundice 
and rupture. The naother stated that the child had never been 
of tbe proper colour, but she first noticed it to be jaundiced eight 
days after birth ; this she attributed to tbe fact of herself having 
been jaundiced some time before and at Its birth. Wbile under 
my observation the jaundice varied in intensity — first the child 
was of a deep olive colour, and tbe stools were white ; then some 
time afterwards tbe jaundice became less marked, and on two 
occasioiis the feeces were of a pale green colour ; subsequently the 
deep olive colour with white faeces returned, and remained per- 
sistent till death. On two occasions blood exuded through the 
mouth — there was no direct evidence as to its origin, — and on one 
occasion there was epistaxis. The temperature was high towards 
the end of life, and this was attributed to the condition of the 
lung. 

FamQg kittory. — The father was said to be in good health, as 
also the mother ; no history of syphilis could be obtained. The 
mother had two miscarriages, and of six children born living two 
died in infancy. No other children bad ever been jaundiced. 

Bemar}c$. — The ' Transactions ' of this Society contain but two 
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instance* illustrative of the condition now shown ; they, howeTOr, 
differ as regards the duration of life, neither having lived longer 
than eleven weeks, and while one case nearly resembles this one 
as regards the extent of the obliteration, the other differs in having 
the ductus communis cboledochus dilated into a circular opening 
with the openings of the cystic and hepatic ducts separated by a 
considerable interval. In making a diagrammatic representation 
of twenty-nine cases of congenital obliteration of the bile-ducts. 
Dr. John Thomson, of Edinbui^b, fouod only six instances, io> 
eluding the two above mentioned, where the ductus communis 
cboledochus alone was obliterated. The cause of the jaundice is 
of some interest, for although the common bUe^uct is obliterated, 
neither the gall>bladder or the cystic or hepatic ducts were dilated 
or contained bile. Hence it would appear that the jaundice was 
due to changes within the liver itself similar to that in cirrhosis, 
when towards the late stage of the disease jaundice occurs owing 
to the bile-ducts becoming constrictod and obliterated. 

I am indebted to Mr. (Hrrad, houBe-physician, for having dis- 
sected this specimen out. 

The specimen is now in the museum of the Boyal College of 
Surgeons. April 2nd, 1895. 



25. Biliary fittuUe opening into pylorus, duodenum, and tram- 
verge colon. {Card specimen.) 

By AETHrE Voblckkb, M.D. 

THE gall-bladder is adherent at its fundus to the transverse colon, 
into which it has ulcerated. 
It has also ulcerated into the duodenum. At the pyloric ring is 
an ulcer with a pigmented base, and into the 'floor there opens a 
small fistula connected with the gall-bladder. 

The cystic and common ducts are natural The gall-bladder 
contains a calculus. 

From an elderly female. December 18th, 1894. 
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26. Ulctration of the gall-bladder in typhoid fever. 
(Card tpecimen.) 

Bj Abthob Toblcexb, M.D. 

Tax gall-bladder shows nnmeroua nloara, one of which on the 
Bnperior surface has extended into the liver. 
From a man aged 48, who was admitted into Middlesex 
Hospital under the care of Dr. Coupland on the twenty-first day 
of his illness, and who died on the thirty-ninth day of the disease 
from perforation of an iateetioa) ulcer twelve inches abore the 
ileo-cffical valve. 
There were no calculi in the gall-bladder. April ind, 1895. 
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ORGANS. 

1 . SoUtary kidney, 

Bj W. Leb Diceinboh, M.D. 

THIS epecimen was obtained from the body of a woman aged 47, 
who died of mfluenza and pleurisy in St. Qeoi^'s Hospiial 
on December 9th, 1898. 

On the right aide there was no kidney, but the left kidney 
occupied its usual position. This organ resembles two kidneys 
joined longitudinally, but the fusion is quite complete. Its length 
is 7\ inches. There are two separate hila on the anterior surface, 
and two separate ureters. The pelvic organs were matted tt^tber 
by old disease about the uterus and ovaries, and there was much 
difficulty in tracing the ureters to the bladder ; but Mr. Pooley, 
who made a careful dissection, found that their terminations were 
natural, and that the upper one entered the right side of the 
bladder. 

Solitary kidney ia well known, but is yet sufficiently rare. Its 
varieties are well described by Dr. Sidney Coupland and Dr. 
Greenfield in vol. zxyili of these 'Transactions.' The specimen 
which I show illustrates a high degree of that fusion of the two 
organs of which the common " horseshoe " kidney is a lower 
eiample. 

A still rarer condition is that in which one kidney is entirely 
absent and unrepresented. Such a case was recorded by Mr. 
Presoott Hewett in the St. Geoi^e's post-mortem book for 1841 
(Ko. 149). The subject was a young woman who died with 
chorea while pregnant, and the absent kidney was the right. Two 
cases of this kind are fully recorded in vol. xzzvi of these ' Trans- 
actions.' 



by Google 



CTSnO KIDHSVa OP LABQE SIZE IN AN ADULT. 



2. Kidnet/s increased fourfold in weight from acute nephritis 
{Card ipecimen.) 

By G. NiwTOM Pitt, M.D. 

EBOBHOT78LT enlarged kidaeja from acute tubal nephritis id & boy 
(^d 3. The kidueja weigh 13 ounces, the average weight 
at this age being 3^ ounces — a fourfold increase, which in an adult 
would be equiraleut to kidneys weighing 10 ounces. 

The capsules peeled readily, the cortex was increased in size, and 
was nniformly pale. The outer part of the pyramids was en- 
gorged with some luemorrhages scattered about. 

Microscopically the change was practically limited to the epithe- 
lium of the convoluted tubes. These were dilated, and were lined 
by flattened regenerating epithelinm. 

Sittory. — Two months' cedema. The heart dilated under obser- 
vation, the impulse moving out to three quarters of an inch out- 
side the nipple. Ten days before his death there was noticed to 
be albuminuric retinitis. The boy died with ccllulitiu of tho 
scrotum and unebiia. May Ihth, 1895. 



S. Gyttic kidneys of large size in an adult. 
By P. H. Ptb-Smith, M.D., F.E.S. 

THi following is the history of the case : 
F. S — , aged 27, was in good health and engaged iu his 
duly work until a fortnight before his death. When admitted 
into Guy's Hospital (Philip Ward, No. 35) he said that he had 
frequently vomited during the last ten days, and had suffered 
from diarrhcea. He was not an intemperate man, and was well 
nourished and muscular. His breath was ammoniacal, and his 
urine contained a small amount of albumen with casts. The 
quantity passed was not excessive. He complained of feeling 
heavy and stupid during the ten days before his admission. 
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and tbiB graduallj deepened into coma, during the fonr dajs he 
waa in hoHpital. There were no couvulaiona and no paralysis. 

On ei&mination with the ophthalmoscope a patch of retinitis 
was seen in the left eve. Tbere was no dropsy aud no cardiac 
murmur. Tbe impulse of the heart was displaced to the left, aud 
the pulse was of hi|{h tension. 

At the autopsy on the 9th of March, 1894, the bruin, which 
weighed 46 oz., was perfectly normal, as were tbe lungs. The 
heart weighed 15 oz.. the left ventricle being most bypertrophied. 
There was only alight atheroma in the aorta. The stomach, liver, 
and other abdominal viscera were normal, except the kidneys. 
Of these, the right measured ten and a half by five inubes, aud 
was two and a half inches thick ; tbe left measured nine by four 
and a half inches, aud was four inches thick ; the right weighed 
41, and the left 51 02. On section, as well us on external inspec- 
tion, they a|<peared to be made np of cysts of various sizes, from 
that of u marble, or rather more, downwards. 

Microscopic examination disclost^d numerous smaller cysts, and 
also showL-d tlie preeeace of unaltered renal tissue in considerable 
amount. Most of the cysts contained clear yellow serum, but 
many a thicker and darker liquid, which appeared tu he the result 
of hemorrhage. 

Clinically the case had all the appearance of one of chronic 
Bright's disease, and the bypertrophied kidneys were felt during 
life. 

I have broi^bt tbe specimen before the Society b^'cause others 
are already recorded in it£ * Proceedings,' and because tbeir 
pathology is in many particulars still undetermined. 

One of the first cases was recorded by Dr. Bright ; and here, 
during life, the abdominal tumours were felt. Sir William 
Boberts recognised another during life, in which after death one 
kidney weighed 28 and the other 26 oz. We had one case in Ouy's 
Hospital in 1867, in which the right kidney weigbed'84 and the 
left 53 oz. 

In the third volume of the 'Transactions' of this Society, Dr. Hare 
recorded a cystic kidney which far exceeeded the above, for it 
weighed 1€ lbs., and had formed dnring life a tumour that filled 
half the abdomen. 

In the present case, as in others which have come under my 
notice, the symptoms have been those of chronic Bright's disease. 



by Google 



CYSTIC KI0NBT9 OF LAROK 8IZe IN AS ADULT. 811 

from which there is nothiug to dJatinguish them unless the renal 
tumours are detected hj abdominal palpation. As in the present 
case, we find all the characteristic symptoms present — the discharge 
of serum and tubular casts into the urine, the characteristic con- ' 
dilion of arterial tension and cardiac hypertrophy, albuminuric 
retinitis and unemia, — ia fact, all the characters of the chronic 
interstitial form of Bright's disease, with its insidious origin, slow 
progress, and absence of dropsy until the last st^es. 

These uiegalocystic kidney's, bowever, in addition to their size, 
are peculiar in the fact that they diita from an early age. Some 
have already degenerated before birth, as in the cases long a^o 
reci>rded by Viichow of fixtal renal tumours which may be so large 
as to interfere with parturition. 

Ill his classical papers on the subject written in 1846 and 1854 
(' Clesammelte Abhuudlungen,' pp. 837 and 864j he quotes cuses 
recorded by Meckel, Nichat of Lyons, Corinack of Edinburgh, 
and others, and minutely describes two recent specimens and two 
museum-preparations. These cases all occurred in nev-born 
children. He refers the formation of cysts (" hydatids," as they 
used to be called) to the same cause as that of other cysts in 
secreting glands — obstruction of the ducts and dilatation of the 
passages above the obstruction by mechanical pressure of the 
secretion. His cases are called hydrops renalis congenitalis, 
with atresia of the straight tubes at the papilla of the pyramids or 
elsewhere in their course, 

There seems every reason to accept this explanation, which is 
that now generally received for the microcTBtic contracted kidneys 
of chronic Bright's disease in adults. And there seems no reason 
for drawing a sharp distinction between the congenital cystic 
kidneys and those of adult life. 

In the present case there ia no record which enables us to deter- 
mine the origin of the disease. Death from interstitial nephritis 
under thirty ia rare, and it is quite possible that the disease may 
have existed from birth. In the oldest patient in whom I have 
found this condition after death, a man of fifty-three, the illness, 
as in the present case, was short, and the disease was certainly 
present for raanv years, possibly durii^ the whole of his life. 

The c iron instances which as a rule we find accompany cirrhosis 
of the kidneys, such as intemperance, gout, plumbism, and athe- 
roma, are, I lielieve, absent in these cases. 
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We meet occaBionuUj with cases of chronic album! nil ria free 
from dropsj, and witli symptumB of high tension of the vaacular 
BjsteDi, in persons wbo have not attained adult life. 

In one case now under my care the patieat, a girl of thii-teen, 
Laa had scarlatina, but the renal Bymptoma were present more 
than a year previous, as I then Hsci^rtained. In another instance 
a girl of sixteen, with marked cardiac and retinal symptoms, had 
a brother a year younger who she told me was affected in the Bsme 
manner. In a tbird case, recently seen, a girl of seventeen has 
had dry skin and abundant pale urine since two years old, and has 
now albaininuria and other symptoms of chronic interstitial 
nephritia. In none of these cases have I been able to feel an 
abdoniinal tumour. 

The morbid histology of these large cystic kidneys ia, iu all 
probability, the aame as that of the microcystic kidneys. The 
cysts are reteution-cyets, caused by obstruciiou of the cun> 
voluted tubules from contracting fibrous tisaue, — analogous, 
therefore, to dilatations of the ceaophagna, the stomach, the 
bladder, or the left ventricle, due to stricture of the cesophagus, 
the pvlorua, the urethra, or the sigmoid valves respectively. 

What is at present oneiplained is why the aame pathological 
process causes at one time shrinking and diminution of bulk 
into a hard, solid, contracted kidney, at another produces num- 
berless minute cysts in the still shrunken oi^n, and in a 
third and rarer series of cases produces ao lat^ and numerous 
cysts that the total bulk and weight of the oi^an is multiplied 
ten, twenty, or even fifty fold. 

There doea not appear to M any true overgrowth of tissue, for 
the walls between the cyata are in exti'eme cases very thin, and 
after puncturing and dnuning the cystic structure the loss of bulk 
is considerable. 

It appears, then, to be clearly established that these large cystic 
kidneys in adults are pathologically identical with the conge- 
nital cystic renal tumours described by Yirchow and other patho- 
logists, and that both are essentially the name as the small cystic 
kidneys of chronic Bright's disease ; in all cases the cysts being 
not new formations nor dilated Malpighian corpuscles, but dilated 
tubules. Whether all lat^e cystic kidneys are congenital is 
hard to say. It seems difficult to believe that patients can live to 
twenty-seven or to fifty-three years with auch advanced renal 
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disease. On the other hand, microscopic ezaminatioD shows 
how much more healthy tissue remains than we should suppose 
from mere inspection ; and it may be that the absence of ibrinking 
of the organs may delay tbe vascular constriction and high tension 
which are perhaps the moat formidable effect of renal cirrhosts. 
The large cirrhotic kidneys might be compared to the large 
cirrhotic liver, whicfa is less often accompanied by early ascites 
than the small contracted one. 

Lastly, what is the relation of these megalocystic kidneys to 
CTsts in other organs which are sometimes observed in the same 
cases!' 

Examples of the co-existence of hypertrophic cystic kidneys and 
cysts in the liver have been recorded in the seventh and tenth 
volumes of our 'Transactions' by Dr.Bristowe, and in the seventh 
by Dr. Wilks, by myself in our thirty-second volume, and by 
tbe late I>r, Mahomed in tbe thirty -fourth, aa well as by Bind- 
fleisch, Frerichs, and other foreign writers. Still more strange is 
the association of cysts, not only in the Iddnejs and liver, but in 
the pancreas and the brun. Of this I have myself seen one case, 
and another was fully described by Drs. Savage and Hole White 
in 1883.1 

In the case of the liver I convinced myself fiom the histolt^cal 
appearances shown to the Society (soe Plate xvii, ' Path. Trans.,' 
1881) that tbe cysts arise by vacuolation of the hepatic cells ; and 
in this view I found tbit I was anticipated by so excellent an histo- 
logist as Dr. Lionel Beale. The cysts'in tbe pancreas may very 
probably be retention-cysts like those of the testis, the mamma, or 
the parovarium. The cysts in the brain must haveatotally differ- 
ent origin. 

Since writing the above my friend Dr. Pitt has drawn my atten- 
tion to an abstract of a graduation thesis, " Du groa rein polykys- 
tique de I'adulte," by F. Lejars (Paris, 1888) in Virchow and 
Hirsch's 'Jahresbericht' for the same year (vol. ii, p. 307). He 
collects sixty-two cases, of which only thirteen were recognised aa 
abdominal tumours during life. In seventeen of the siztytwo 
cases there was cystic degeneration of the liver as well aa of the 
kidneys. December 4fth. 1894. 

■ ' Ptth. Tnin*.,' vol. xxiiv, p. 1. Omtpare Dr. Fatnwm'i paper on tlie 
■nbjsct in the ' Britiih Medical Juanial,' 1S90, voL ii, page 786. 
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4. Caies of congenital cystic adenoma and of carcinoma of the 
kidney. 

By Edoab Willett. 
(With Plat* I.) 
s first of these occurred in an inf»at aged 10 montbs, a. patient 
of Dr. Eott's, and the operation iras performed bj Mr. 
Walaham early in 1892. The case was reported in the ' British 
Medical Journal * of April Ist, 1893, p. €94, but the specimen has 
not been shown before. Permission from Mr. WolBham and Di'. 
llott has kindlj been given for its exhibition, The kidney and 
the tumour were hardened in spirit, and then divided loi^tudinally.' 
One half was shown, the other being ia the collection of the Boyal 
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Congenital cyatk ■denomi. From a pbotogmph, ) natoral size. 
College of Surgeons. The cut surface shows a tumour of con- 
siderable size projecting from the outer border, and puaUing the 
I'oriex, nearly the whole of which is invoWed, to one side. A well- 

■ S^cimeu Nn. S392o in St. Bartholomew'! Bocpibil Muteuia. 
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marked capsole Bepar&tea the kidney subetance from the tumour ; 
thid is glaudttlar in appearauce, coaeisting of minute cjits, which 
are j ust visible to the naked eye. On the outer surface the capsule 
of the kidney ia thinlj spread out over the new growth. Micro- 
scopically (cf. PI. I, fig. 1) the structure coDBists of numerous minute 
cysts of variouB siEes, each of which is lined by a stogie layer of 
short cubical epithelium. The cavity of the larger cysts seems to 
have contained a fine granular material ; in many places there is an 
appearance as though the thin cyst wall had ruptured, but nowhere 
are any incra-cystic growths or tufts to be seen. As it was sug- 
gested that these cysts were ia reality tubes in cross-section, other 
sectioDs were made on a plane at right angles to the first, but 
these gave an exactly similar appearance. The structure most 
resembling the tumour is the thyroid gland, though there are of 
course many differeuces. The essentially glandular look of the 
tumour seemed at the time of the operation to warrant its being 
considered an adenoma, especially as there was a definite limiting 
membrane to the growth. The subsequent history, however, shows 
its more serious nature : recovery followed the operation itself, but 
eleven months later a recurrence took place, and the child died. 

The second cuse,^ that of the carciuoma, occurred in private, and 
was removed by Mr. Thomas Smith, wlio also has given leave 
for its publication. The patient was a youog gentleman aged 19, 
who gave the following history:— He first noticed a swelling in his 
right loin in November, 1892 ; it gave him nu pain, but increased 
rather rapidly ; there was then no ulterution in the quantity or 
quality of the urine. The operation took plac« early in May, 1893, 
and the whole kidney was removed through the right liuea semi- 
lunaris; a good recovery followed, and the patient was aUe to 
hunt regularly throuKbout the following winter, and remains in 
good health at the present time. 

The specimen shows » large mass, nodulated on tbe outer surface, 
and involving the greater part of the kidney, especially its upper 
part ; the cut surface is rugged and uueven, and shows to the 
naked eye a number of spaces or cysts filled by a soft homogeneous 
growth ; under the mluroscope (cf. PI. I, fig. 2) there are seen 
numerous branching processes covered by stout columnar cells, 
which project into and fill the spaces or cyst:*, and which seemed 
to indicate a carcinomatous origin. The wbole tumour when 
' No. eSg^D ill St. BftTtliolomew'i Uoi|j1i>I Muuum. 



by Google 



SS oiiNrro-URrNAKY okoank. 

remoTed weij^lied two pounds. Microscopical sections, with c&refol 
drawings of tbe same bj Mr. Owilliam, were shown. 

The microscopical and naked-eje appearances of these two 
tumonrs led me to class tbe first as an adenoma: it bad a definite 
capsule, and showed no intra-cystic growths ; while the second one, 



m of the kidney. From a photoKnpb, 1 nHtard site. 
for the reasons that it bad no capsule, involved the kidney tissue 
directly, and showed numerous intra-cystic growths, led me to con- 
sider it a carcinoma. The clinical history ia each case entirely 
upset the dia^osis. In tbe first case the child died within the 
year, with recurrence and numerous secondary deposits, while in 
tlie second caae the patient is still alive. 
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DESCEIPTION OF PLATE I, 

lUustmtiDg Mr. Edgar Willett's paper on Two Congenital 
Kenal Tumours. (Page 86.) 

FlO. 1 »haw» the ttracture, irvno ander •bftU-inch objecUve, of tbe con- 
geniUlcjBtic adenoma of the kidne; (Cue 1). 

FlO. 2 «hawi, nnder the lame power, the itnietnre of tbe intra-cyiUc giowtha 
. (Cmo 2). 
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In ToL iliii (for 1892) of the Society's ' TranaactioiiB ' Dr. Walter 
Sdmuuda describes a case of ojetJc adenoma of tbe kidney from a 
girl of eighteen, removed by operation witb a good recover;. A 
drawing ia there given of the naked-eye appearances, from wklcfa 
it is evident that the disease was not quite the same ae eitber of 
the cases which form the subject of this communication. 

November 6tt, 1894. 

Report upon Mr. WilUtt'i case of congential oj/tlic adeaoma of the 
kidney. — The microscopical section submitted to us, whicli was 
apparently taken from the centre of the growth, consists of nume- 
rous small cavitieB, averaging 120^ across, but a few reaching 
300 fi, lying in a stroma containing numerous elongated nuclei 
and some lai^ thin-walled vessels. 

The cavities, which are lined by cylindrical epithelial cells 20 n 
across, and generally in a single layer, vary in shape, many being 
indented on one side. They are often oval, indicating that in some 
instances they are sections of tortuous tubes, and not always of 
spherical cysts. In none of the cavities, however, is the length 
more than three times the breadth. The total area of the cavities 
is aliout equivalent to that of the stroma. In some parts of the 
stroma groups of densely packed masses of immature glandular 
epithelium occur, and form imperfect tubes with barely any 
lumen. 

We prepared another section near the renal mai^n of the 
tumour. This shows a layer of dense fibrous stroma in which the 
remains of secreting tissue cau still be traced, forming tbe internal 
margin of the tumour. 

The adjacent edge of tbe tumour shows large alveoli filled with 
spheroidal epithelium, without any cystic and with very slight 
tubular formation. The stroma in this part of the tumour is much 
less abundant than in the first section. The cystic spaces uppear 
to he formed in two ways, — the majority by the liquefaction of the 
central cells of the alveoli, while others are due to dilatatioQ 
of tuliules. In some places irr^ular spaces have evidently 
formed by the merging of two adjacent tubes. The appearances 
are those of a glandular carcinoma, and the structure bears no 
resemblance to that of supra-renal tissue. G. Newton Pitt. 
J. H. Tabqxtt. 

8. G. SaATTOCE. 
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Some members of the committee, however, &re of opiDiOD that 
the tubular etnicture is of the aaoie nature u cODgenital cjstic 
disease, and that the cell maaaeB are possiblj of coiuiectiTe-tiBsae 
origin and sarcomatous in nature. 



5. Calculi removed from the bladder of an infant aged eighteen 
monthe. {Card specimen. ) 

B7 L. A. Dunn, M.S. 

rnRB three stoues weigh 103 gra., 42 grs., and 11 grs., making a 
J. total of 156 grs. Tlitej are facetted and composed of uric 
acid. They were removed bj supra-pabic lithotomy at the East 
London Children's Hospital in May, 1893. The child's recovery 
was rapid. February 19U, 1895. 



6. Renal calculi in infants. {Card specimen.) 
By Q. Newtok Pitt, M.D. 

1A HiKUTB uric-acid. containing calculus about one tenth of 
• an inch across, which weighed just over four grains when 
recent, and was found in the pelvis of an infant, fifteen months 
old. The child was admitted with laryngeal diphtheria, from 
which it died on the fourth day. On inquiry, it was elicited that 
the mother had noticed that the infant passed water much more 
frequently than bad been the case with her other children. No 
blood liod been noticed on the napkins. 

2. TJrio-acid calculus of flattened pyramidal shape, with edges 
about 5 mm. long, corners slightly rounded, not facetted ; weight 
when dry 2 grains. There was found pus at the exit of the ureter 
from the left kidney. Pelvis normal. 

The infant was eleven months old, and died with laryngeal 
diphtheria. 
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3. A similar caJoulns wns found in the pelvis ot tlie kidney in an 
infant iged twenty-one monthB, which died with broncho-pneu- 
monia. Id this case beematuria had been noticed during life. 

The early age at which these'caJculi were found seemed to merit 
that they should be put on record. 

Febmary I9th. 1895. 



7. On the microscopic atruclure of urinary calculi of oxalate 
of lime. 

By WiLLiAU MiLLSR Obd and Sahdbl Q-. Sbattook. 

(With Plates II— VI.) 

Sjnioptit. — The chief maonwcopic formi of nrinuj calculi compiMed of oi*lat« 
of lime. — The Tsriatloni which oxalate ot lime maj pretent In the mine 
and nnder conditioni ontaide the body. — The detailed microtcopic de* 
icriptton of the calculi, with ramark* where indicAted. — The general 
Btractnre of the nQclent, and ita comparicon with natural and artiBdall; 
prodnced elementa. — The general atmotore of the bod; of the caIooIiu, and 
ita compariaon with natural and artiAciall; produced elements. — The (tme- 
tnre of the calenlt a« a whole, and the relationihip of the microaoopic to the 
maeroacopio fonni. — The coloration of oalcnli of oialatti of lime. — Note of 
preriDQa obaerratioo* b; other*, and bibliogrnphj, 

IH this paper we devote our attention to calculi composed ezclu- 
sirely of oxalate of lime, or of oxalate of lime with as little 
admixture of other constituents as occurs in tlie purer calculi of 
the kind. 

In the human subject calculi of oxalate of lime appear under 
four chief macroscopic forms. 

In one (Fig. 4) they are remarkably smooth, and when dried 
present a highly glazed or polished surface. 

Such calculi, indeed, are the smoothest of all urinary calculi met 
with in the human subject, whatever be their cumpOBition. 

The best examples of this kind occur in tbe pelvis of the kidney 
and in cysts in tbe renal substance, and they vary from the size of 
hemp-seed or less up to that of haricot lieane. They are commonly 
ot flattened oval form or remarkably spherical, but at times 
present faoets, arisiug from their having grown whilst in more or 
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leas immoveable apposition ; in colour they are neually of a pale 
ashy grey, light yellow, or reddisb brown. 



Some of a imftll collection of smooth facetted calculi of nearly pore oxalate of 
lime, which vere takm from the kidnej ader death. Their nrfiteea are 
highly poliihed. 

It is seldom that calculi taken from the bladder exhibit the same 
smoothness and regularity of form, although, of course, small 
calculi of such a kind formed in the renal pelvis would, imme- 
diately after their descent into the bladder, present similar ap- 
pearances. 

Vesicikl calculi of this character are not of any magnitude (e. g. 
«. 84, c. 86, c. 124, Museum of the Royal College of Sui^eons, 
London). 

The second variety of oxalate calculus has, in its most pro- 
nounced form, a notably irregular tuberculated %ure ; and is, as 
-contrasted with the foregoing, the roughest and the most irrfgular 
of all known kinds of urinary calculi. This is the most common 
met with in the urinary bladder. 

But that small calculi of similar shape are formed in the pelvis 
and calyces of the kidney is shown by their being voided after 
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renal colic. We have examined hj microscopic section typical 
eiamples of this nature. When nut encriieted with phosphates 
the calculus is commonly of a reddidli brown or sepia colour. The 
tuberculatod surface and the deep colour of these have conferred 
on them the title of " mulberry calculus." But the colour varies, 
whether at the surface or in section, within wide limits, between 
deep blackish brown and the palest grev, or even white. The 
degree of tuberculation varies ; in the least pronounced dt^ree the 
general contour is merely granulated. 

The other two forms are of rarity but of interest. 

In one (Fig. 5), from different parts of the surface of a calculus 
otherwise smooth, there project sharp thorny processes or spines in 



A eollaction of twelve mHrkedlj ipiDOui calculi (natunl *tte) tnken from tlie 
pelTi* of the kidney of a woman who died of cancer of the nterai. 
(JersmSah McCarthj, Eiq., llo*. Coll. Sorgeoiia.) 

▼arying numbers of one and upwards. Calculi presenting this 
form are sometimes quite minute. Examples of such have been 
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found in the venal pelTia, in cysts of the kidney, and in the bladder. 
In the fourth and last form the surface is brilliantly cryst^iue, 
formed by lar^ uncoloured octahedral crystals of oxalate of lime. 
Small calculi, of which we have examples passed after atta.eks of 
reiiiil colic, are Bometimes coastructed solely of such an ^gr^a- 
tion of brilliant flattened cryatAla, forming a peculiarly sharply. 
pointed concretion. 

Calculi preaenting such a crystalline surface are not, however, 
always crystalline throughout. It is not rare to see typical mul- 
berry calculi sparkling with small octahedia of oxalate of lime ; 
and calculi o£ other composition (as urate of ammonia), when 
encrusted with oxalate of lime, may present a similar appearance. 
The deposit under such circumstances "sometimes presents the 
appearance of an assemblage of fine crystalline needles arranged 
perpendicularly to the surface of the calculus " (Catalogue of 
Calculi, Royal College of Surgeons, London) ; or the deposit 
takes the form of crystalline plates radiatiug from the nucleus, 
the outer ends of the plates projecting sharply from the surface. 
Calculi, however, composed exclusirely of crystals do not, so far 
as our observation goes, attaiu any considerable magnitude. The 
largest we have seen was extracted from the pelvis of the kidney 
during life, and was of a flattened, somewhat triangular form, 
three quarters of an inch along its sides ; save for a small amount 
of amorphous white deposit (phosphate of lime) lying in the 
interstices, this calculus is wholly constructed of uncoloured 
crystals of oxalate of lime, which have an ill-pronounced radial 
arrangement. No ammonia- magnesia phosphate was present in it. 

We propose in the next place to notice briefly the variations in 
form which oxalate of lime may present in the urine, and under 
various conditions outside the body. lu the urine these may be 
dealt with under three headings : first, the octahedron ; secondly, 
the sphere ; thirdly, the tablet. 

Firstly. — It is unnecessary to describe the perfect octahedron, 
but it is important in regard to future remarks to note some of its 
modifications. 

The more important of these consist, first, in its flattening, 
either by a depression of the two pyramids composing it, the two 
apices being approximated ; or, secondly, in a change in the pro- 
portion of the facets, some of which become relatively so large 
that the crystal as a whole is flattened, and suggests at first sight 
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the rhombotedmt form : the enlat^ment affects oppoaile f&ces in 
diagonally coireapoDding portions of the pyrainida. Thirdly, the 
" macle " is a form in which the apposed bases are rotated so that 
the angles of one pyramid project across the sides of the base of 
the other, giving rise to an eight-pointed star ; the apices of the 
pyramids are usually depressed. 

Secondly. — The sphemlar form. The perfect sphere of oxalate 
of lime is certainly rare in nrioe. So far as we know, it is not 
found in urine unless the latter contain an abundance of colloid. 
The sphere under such circumstamces is usually small, and pre- 
sents slight indications of radial fibrillation. The more common 
variety of the spheroidal form is the well-known dumb-bell. This 
consists of two hemispheres, sometimes in complete apposition, at 
others joined by an isthmus, and not invariably equal. The 
minute stmctnre of the dumb-bell offers slight variations. It may 
be homt^neons and highly refractive, or may present markings 
radiating from the centre of the flat face of the hemisphere, and 
others concentric in relation to the im^nary centre of the hemi- 
sphere. 

It is important to note that whereas some dumb-bells truly 
comprise two hemispberes, othera are only hemispherical when 
viewed in one position, and present when rotated an elongated 
oval form — they are hemispheres tfhich may be described as though 
parallel portions had been shorn away symmetrically from 
opposite sides. 

Again, whilst some dumb-bells have a perfectly smooth edge 
in optical section, others present a finely toothed border, as though 
composed of the short pyramidal ends of a series of fine tablets 
which by their collocation construct the dumb-bell. 

Thirdly.— Taa tabular form, From the dumb-bell to the tablet 
we may trace many transitional forms. What we speak of as the 
tablet is a flattened, elongated, crystalline body, usually about 
four times as long as broad; its ends sometimes present each 
three sharp edges, a median and two lateral, the outline of the 
entire element being then oct^onal. Sometimes the flattened 
ends are rounded along the border, and a sort of oval results. In 
good specimens three or four markings may be observed in each 
half of the tablet, conformed to the angular or rounded outline, 
and diminishing in size as the middle is approached, i. e. they are 
concentric in their disposition. Yery often a distinct line rune 
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across the middle of tlie tablet, and is bisected bj lines diverging 
towards its narrow extremities. Sucli tubleta, when viewed edge- 
wise, refract light markedly, and are sometimes oval, though more 
frequently quadrangular, the angles projecting beyond the inter- 
mediate Bubstauce. When so viewed lines are again observed 
diverging from tbe centre towards the ant;les. 

In a few Instances a tablet of this kind, when viewed on edge, 
offers indications of- the "wheateheaf" form, one which maybe 
best described by comparing it to what would be presented by a 
number of long pieces of card tied tightly together at the middle. 
The key to the interpretation of these appearances is supplied 
by the well-known experiments of Mr. Oeorge Bainey. Mr. Bainey 
showed more than thirty years ago that carbonate of lime and 
other crystalline substances depsrted from the crystalline form 
when deposited in what he called viscous substances — in otlier 
words, in colloids. His first experiments were made with strong 
gum water in which chloride of calcium and carbonate of potassium 
were allowed to mix slowly, with tbe result that dnmb-bells and 
spheres of calcinm carbonate were formed when crystals might 
have been expected. 

Subsequently Dr. Ord applied Mr. Bainey's observations to the 
elucidation of tbe changes presented by oxalate of lime in urine. 
Dr. Ord employed, in addition to solution of gum, gelatine and 
albumen. The experiments consisted in plugging open tubes at 
one end with a diaphragm of gelatine or albumen ; tbe tube was 
filled above tbe diaplimgm with eolutiou of oxalic acid or of 
neutral oxalate of ammouium, tbe lower end of the tube being kept 
immersed In a snlutiim of ubli>ride of ealoium. As diffusion took 
place into tbe dlai-hrugm the two salts underwent double decom- 
position, and formed a dense stratum in the plug ; sections of the 
gelatine plug were subsequently made and variously prepared; 
most were allowed to dry and subsequently mounted in Canada 
balsam. 

On microscopic examination snch sections present a remarkable 
series of modified forms of oxalate of lime, ranging from octahedra 
to perfect spheres; tbe latter are obtained readily in albumen, 
rarely in gelatine. 

The intermediate forms include (ablets, dumb-bells, and wheat- 
sheaves. 

Of the spheres, some, usually of relatively small size, present 
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an aobroken outline, and an internal fibtous crfstalliae structure 
radiating from tbe centre. This radiating structure is traversed 
by concentric lines, which are often verj numerous, and darker 
than the rest of the sphere. 

Certain of the larger spheres have a nodular surface. The 
nodules are rounded transparent projections, and correspond to 
wedges of crystalline material running towards the centre of the 
sphere. In such spheres the nodules and the wedges often vary 
eonsiderably in sise ; sometimes a sphere will present one or two 
laige hemispherical projections, and the corresponding wedges 
frequently fail to reach the centre of the sphere. It would seem 
here as if a process of coalescence of two spheres was in progress 
but not completed. In fact, the whole appearance of these nodular 
spheres suggests the possibility that they may be the result of the 
coalescence of a number of smaller ones. Tbere is another spherical 
form of great interest in relation to urinary calculi composed of 
oxalate of lime. The kind of sphere referred to presents strongly 
marked radial lines separating fine crystalline wedges ; these, how* 
ever, instead of terminating in rounded ends project as ja^ed 
crystals. Mixed forms are also to be found in which radiating 
crystals of some rize are seen in the interior of the sphere, while 
the outer portion presents the radiating and concentric markiDgs 
described in the sphere first referred to, the margin being sharp 
and nnintermpted. Finally we aj^nd a drawing of much interest 
in relation to the construction of calculi. It represents a dumb- 

Fis. 6. 



bell of oxalate of lime deposited in gelatine, haTing attached to its 
outer surface sereral elements, set radially or at right angles to 
its surface; these are somewhat elongated in the radial direction, 
vary in size, and, ^though of no regular crystalline figure, are 
neTerthelesB crystalline in appearance ; they are evidently crystals 
modified by the circumstances under which they have been pro* 
duced. The dumb-bell itself presents shallow indentations cor* 

7 
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responding witb the points of attackment of these BabcrjstalltDe 
bodies. 

Numerous experiments were mtide with other salts. In the 
case of carbonate of lime and oxalate cd copper perfect sphereii 
were obtained ; in the case of sulphate of calcium larger agglome- 
rations of spheres were produced, cariously resembling certain 
forms of the urinarj calculi. 

As the structure of such artificially produced spheres has an 
important beimng on that of the calculi to be described, we may 
recount what this is in typical cases, selecting for examples oxalate 
of copper and carbonate of lime. 

OnUate of copper depotited in gelatine. — ^This salt assumes the 
spherical form much more readily than oxalate of lime. 

A very lai^e proportion of the forms deposited in the gelatine 
are perfect spheres, having a sharp unbroken outline. They exhibit 
a fine radial striation extending from the centre to tbe surface, the 
du-k lines marking the strin being so numerous as to reuder the 
central part of the sphere actually opaque, except in certain cases 
when a brilliant centre of transparent green colour is found in the 
midst of the striated substance. 

Besides these are found numerous lobulated spheroids, which 
would appear to be composed of lesser spheres in process of 
af^regation, like those depicted in Mr. Bainey's work (loc. cit., 
Ag. 4, p. 12] as met with in carbonate of lime. In the larger 
spheroids may be clearly seen a compound nucleus, composed of 
considerably smaller spheres. There occur also numerous small 
but singularly perfect dumb-bells. It is impossible, on examining 
a series as they increase in size, to fail to perceive that the dumb- 
bells pass by transitions to spheres j indeed, in some of the perfect 
spheres there may be seen an incomplete partition of dark strin 
bisecting the sphere, and corresponding to the originiJ interval 
between the hemispheres of the dumb-bells. These spheroidal 
elements entirely replace all angular crystalline forms. 

Carbonaie of tinu deposiUd in gelaiine. — These preparations con- 
firm Hr. Bainey's obserrations on the same salt. The spheres 
show at comparatively wide intervals delicate concentric striv, in 
addition to tbe radial markings noticeable in these and the fore- 
going. In some of the spheres the centre consists of a perfectly 
homogeneous spherule, defined from the surrounding substance by 
a sharper line than exists elsewhere. In others the centre is 
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markedly Btriated, preseots a BubdiTided border, &nd ia evidently 
composed of a cloaely coherent mass of elementa. 

In addition to the spheroidB there ocotir ephemles, aggrefcatea of 
Toinate crjBtals, comparable to the cryatalliue oeDtre of oertaiD of 
the sphere! jost described. There are, moreorer, seTeral flattened 
oval elementa reaembling the apherea in general stracture. 

Although there are no perfect dumb-bella, there ia an approach to 
theae forma, t. e. there occur bilobed spheres, or large spheres con- 
stricted across the middle, or marked by a strong diaphragmatic 
line, and having two distinct centres. There occur also dumb-bells 
without other structure than that of minute granules, which have 
in consequence a granulated surface, as have some dumb-bells of 
oxalate of lime met with in gelatine. 

Spherular forms have been obtained in addition from barium 
sulphate, calcium aulpha.te, barium chromate, nitrate of urea. It 
la possible to obtain them from the last-named on ao large a scale 
aa to be visible to the naked eye, by adding strong nitric acid in 
ezcesB to albuminous urine of a specific gravity of 1028 and 
upwards ; in proportion as the quantity of albumen is increased 
the size of the spheres is diminished, and when examined under 
the microscope they are found to be composed of crystalline 
spicules arranged radially from a centre, and forming a dense 
spherical tuft, somewhat resembling but coarser than the tufts in 
which urate of soda is deposited from an aqueous solution. 

From these observationa we may conclude that the modifications 
of the octahedron of oxalate of lime observed in the urine depend 
upon the admixture of colloida. Of these colloids the one which 
exercises most influence ia undoubtedly albumen. After albumen, 
mucus ; if in considerable amount, as I>r. Beale haa noticed, casts 
of urinary tubules sometimes contain the dumb-bell form of oxalate 
of lime. Of other abnormal constituents of uriue, sugar, so far as 
can be nuide out, haa no modifying influence on the form of 
crystalline oxalate of lime. 

Of the possible modifications occurring in peptouuria we have 
no observations, although from the ease with which peptone passes 
through tbe dialyser its inflaence aa a colloid is probably small. 

Mr. Bainey's opinion was tbat the formation of spheres arose 
from some kind of combination between the crystalline material 
and the viscous substance. He also believed it could be demon- 
strated tbat if two spheres were brought into apposition, they 
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gradually coaleaced to produce a single oae. The other remark- 
able pheDomeQoii obaerred'hy Mr. Bainej, and termed b; him 
molecular diaiDt^TatioD, baa also to be kept well before hb in en- 
deaTOuriDg to interpret the constitution of larger calculi. He 
found that the spheres formed in one solution of gum became 
rapidly altered when placed in another, even of approximately the 
same strength ; the spheres lost their perfect outline, became more 
and more striated, and gradually fell to pieces. 

After this preliminary consideration we may proceed to the 
immediate subject of the paper, viz. the microscopic structure of 
calculi composed in the main of oxalate of lime.' 

Description of the mieroteopic appearances presented by illus- 
trative sections of calculi of oxalate of lime. 

The arrangement of the following specimens is in order of 
simplicity. The letters are those originally used in -the preparation 
of tbe sections ; references to the calculi are made not by these, 
but according to the number of the section. 

Section 1. Oolculue Nc 29, Royal College of Surgeons. — From 
a very large collection of bemp-seed calculi taken from a bydro- 
nephrotic kidney. The nucleus is not ditTereutiated in structure 
from the rest of the calculus. Tbe whole is constructed of trans- 
parent radially and concentrically striated cones. It is double^ 
i. e. the cones diverge from two centres, and as tbey abut laterally 
remain for some distance uncoalesced: it may be compared to 
a gigantic dumb-bell. Towards the snrtace, however, the radial 
striation of the doubly striated substance becomes abruptly more 
pronounced, so as to differentiate a kind of crust. In this crust 
the elements arise in diverging tufts in three or more tiers at 
different distances from the centre of the calculus: in some 
situations the tufts arise on narrow zones of molecular substance. 
Minute reddish-brown granules are distributed through all the 
parts of the calculus in concentric but ill-defined lines. 

> Tbe preparations irere made in tbe following way: — Ths calcolui wm flrtt 
robbed down on n file or glau-paper and then on k bone witb water nntll the 
centre wm reached; the gntand inrface wm then well wsibad beneath ■ gentle 
■treBm of water, and allowed to dry nnder a ihsde: it waatfaen cemented to a 
glau lUde with aolid Canada baltam ligaeSed by heat. The calcnlna waa inb- 
aequentlj groand from tbe appoaite aapect b; the wme proceu, and when laffi- 
cieDtl; tbin, vrashed and allowed to dry. A drop of ordinary monnting fluid 
waa tbm placed on the lection and a corer-glaia applied. 
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DESCRIPTION OP PLATE II, 

lUuBtruting Dr. W. M. Ord's and Mr. S, 0-. Sbattock'e paper 
on tho Microscopic Structure of Calculi of Oxalate of Lime. 
(Page 91.) 

Fia. l.—Sectun 7. Calcvbu C. x 40. Sboiring the nacleni of coarse 
CTjatala iDg^^tiug octabedrs ; and tbe body of the olcnloa oonaiating of lonei 
ofradialljatriated crjatalline BuUtouce lad non-cry ^tatl ice tone* mftrked into 
concentric layen bj linea of brown granule*. 

Fio. 2. — 3eelioii7. CaUmlm C. x 140. Shoving the more peripbenlporCion 

of the body of the calcnlni. The growing aurfacc is conitituted by non-cryatsl- 
line sabataDce marked into concentric hiyera by linea ot brown grannlei. The 
bod)' ia made np of radially atriated cryatallina anbatancea and non-cryatalline 
zones marked into concentric layera by linea of brown grannies (urate). 

Fis. 3. — Seetion 7. Caietiliu C. x 140. Shoving the nnclena of coarse 
crystals in places enf^esting octahedra, and which exhibit a aaeondary clravage. 
Towards its periphery are irregular collections of amalt cryatala. To thia *tu- 
ceeda the body of the calculoa, which is made up, aa seen in figs. 1 and 2, of 
radially striated crystalline sabatance and non-cryitaUine tones marked into 
concentric layers by line* of brown grannlea. In many places the points of 
departure of the eryatalline material can be aeen in the form of cones or ^verg- 
ing brushes of long cryatal*. The two kinds ot structures Brat mentioned are 
varioualy intermingled, or croes one another. 
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Ohemioal eompotiUon. — No carbonate, no phoephftte, a trace of 
iron, no murexide reaction. Notwitbatanding tbe laat^mentioned 
fact tbe granules distributed through tbe calculus taay be re- 
garded as urate, the quantity of wbicb is too minut« to give 
signs of murexide reaction: this may be assumed, sioce when 
murexide reaction is obtained such granules occur in considerable 
bulk. 

Sectitm 2. Cahvivs 0. — Prom tbe same collection of hemp-seed 
calculi. Shows the same structure as tbe precediog. Ifucleas of 
massive cones ; these are made up of comparatively coarse crystals 
individually more evident than usual, so that where divided 
obliquely or transversely tbe section appears much as a huge 
crystal in which coarse parallel cleavage has occurred. 

Sedion 3. Oa (Plate Y, fig. 1). — From tbe same collection. 
Nucleus of crystalline cones, starting from two centres as a gigantic 
dumb-bell. 

Section 4. 06.— Prom the same collection. Shows nothing new. 

Section 5. Oe. — From the same collection. Shons in the nucleus 
asymmetrical rosettes, fan-shaped elements passing into cones, as 
well as ill-formed flat elongated crystals which also merge into 
cones. These elements are described in detail in certain of the 
calculi noticed further on. The " body " beyond the nucleus is 
constructed as in the rest of the same group. 

SecHonB. Od. — From the same collection. Shows nothing new. 

Section7. Caleulut C'(FlateII, figs. 1,2, 3).— Asmallbemp-seed 
calculus, smooth, facetted; one of several taken from a cyst in tbe 
substance of the kidney (St. Thomas's Hospital Museum). Oxalate 
of lime and a small amount of urate or uric acid, as told by tbe 
murexide test. Dr. Bernays, on testing three of the group 
for iron, reports, "The coloured areas visible on the calculi 
remuned visible in the ash as separate from the carbonate of 
lime resulting from the combustion : they appeared as reddish 
spots, therefore consisted of a ferric compouod ; very dilute HCl 
dissolved the carbonate before the reddish-brown material, which 
is shown to be a ferric salt. A considerable precipitate was obtained 
with ferrocyanide of potassium, i. e. Prussian blue." 

NucUui. — No foreign body. Coarsely crystalline, and composed 
of large variously misshapen crystals, in some places suggesting 
octahedra, in o^ers tablets. These massive crystals show a 
secondary cleavage leading to a highly complex condition. In 
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most iiutaiice§ it ia clear that the cleavage runs in parallel planes, 
but whether across the loi^ axis or parallel with one of the faces 
it is impoarible to say. Towards the periphery there are irregular 
ooHectionB of small crystals closely and irregularly packed without 
iDtfirreiiing anhstamce, and of short prismatic or tabellar forms. 
To this succeeds the proper " body " of the calculus. 

The body is coDstructed, firstly, of a broad belt of transparent 
colourless cryetalliue material, marked by radiating interrupted 
lines. In several spots the points of departure of this crystalline 
substance appear as conoidal collections of long slender crystals, 
the apices of the cones being directed towards the centre of the 
calculus, i. e. they are set on the surface of the crystalline nucleus ; 
the substance is crossed by extremely fine and very close-set 
concentric striie. Moreover there are sparsely embedded in it 
minute dark reddish-brown granules of the kind so usual in calculi 
of oxalate of lime. 

These granules are in places arraoged in concentric lines, and 
are continued into the other strin in which no such granules are 
discernible and which appear to be dne to differences in refraction 
only. The coarser lines of granules occur in the deeper parts of 
the zone. 

There occur concentrically, intersecting the crystalline material, 
yellow zones of a finely molecular, faintly brown substance, with 
or without dark embedded granules, through which zones the radial 
strite of the crystalline substance pass without break. 

To this succeeds a zone of neaiiy the same breadth, of molecular, 
fauntly brown, not apparently crystalline substance, marked by 
fine conoeutric and remarkably regular lines of reddisb-brown 
granules. 

Again comes a crystalline zone like that next the nucleus, but 
4K>nsiderably narrower, and in this zone there occur long rows of 
granules between the crystals, t. e. having a radial direction, and 
like those that are arranged concentrically in the non-crystalline 
material on the inner side of the zone : the granules present in 
this crystalline zone are most numerous in its inner fifth. 

In a few situations the concentrically marked non-crystalline 
«me on the inner aspect of the outermost CTTstalline belt is 
radially intersected by long wedges of crystalline substance in 
which few or no granules are present, and in which the tines of the 
a7Bta]liDe material converge to the apex of the wedge. These 
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wedges or cones are continued from the midat of the non-ciystalline 
into the ciyBtalline zone on the outer side, the concentric Un«B of 
the graanles being interrupted in these situations. The calculus 
is completed by a zone of non-cr^BtalliDe material like those before 
described. 

Chemical examination. — No carbonate; no phosphate; a trace 
of iron ; a small amount of urate as told by the murexide test. 
From one of the sections of the same group of calculi which had 
been mounted in Canada balsam and showed microscopioi^y the 
same kind of nucleus, the latter v&a isolated by removing the 
coTCr-glass, and scraping away the body of the calculus till no 
microscopic remains of anything except the nucleus were left The 
balsam was then dissolved with xylol, absolute alcohol, and finally 
ether. On submitting the solid particles to the murexide test no 
trace of uric acid was obtained. 

Section 6. Caktdut S. — From a cyst of the reaal tissue ; the 
same group of calculi as C. 

NKeUu$. — This shows even more clearly than in G the massive 
irregular subcubical crystals composing it ; they all present fine 
parallel striation, indicating the occurrence of secondary cleavage. 
At the peripheral part of the nucleus the crystalline material is 
set in coarse parallel colnmns, the lateral limits of which are very 
distinct and somewhat irregular ; many of these present a faori- 
sontal parallel cleavage. This columnar arrangement obtains, 
however, only in places. The nucleus terminates quite abruptly, 
and the rest of the calculus is as described under C. This nu- 
cleue was subsequently used for the chemical tost described at the 
close of OalculoB C. 

jSedton 8. CalculuM Jt (Plate III, fig. 1).~^A smalt dark brown 
epical mnlberry calculus. 

ffwcIetM.— TUb consists of gigantic uncolonred transparent 
crystals, some of which present delicate traces of parallel tines of 
secondary cleavage; some are square or rhombohedral in the 
section, and are apparently octabedra. Here and there are siiU 
larger polyhedral masses very like some of those described later 
under oxalate of lime gravel, but having somewhat sharper out- 
lines. The nuoleus is much like that in Section 7, except that in 
this the ciystals are so cleft as to lead to opacity. This crystalline 
centre is traceable outwards as irregular radii into certain of the 
long crystalline nuclei of the promiaent processes of the calculus. 



by Google 



Cw 



104 GBHno-ITftllTABX OHOAHS. 

Id these exteneions of the duid oacleuB the crjatale are amaller, 
aod mingled with fomu such as occur in Section 12 and will be 
presently ennmerated. 

Id some places the "twdj" arises directly upon the large 
crystals of the nucleus ; in others on a zone of smaller elongated 
octahedra and other forms. It has the osual character of late- 
rally sutured columns or cones, the entire structure being both 
radially and concentrically striated. 

In the secondary or subordinate nuclei the ciystals are not so 
massive, and they are confusedly mingled with other elements of 
the Innd fully described under Section 10, riz. fan-shaped elements 
radially striated, and with coarse dentate edges indicating their 
composite structure ; fan-shaped elements both radially and con- 
eentrically striated; and circalar aggregates radially striated. 
There occur also crystalline rosettes, of which portions are finely 
striated both in the radial and circumferential directions. 

There is, in fact, no sharp line of diTision between the fan- 
shaped crystalline aggregations and tbe doubly striated cones, the 
ja^^ed edges of the latter being due to their having a compound 
crystalline structure. 

The " body " around the secondary nuclei is structurally like 
that about the primary. 

Tbe growing surface of the calculos is formed for the most part 
by broad stunted cones closely packed, in places without mu<^ 
order, and striated radially and concentrically. In some spots it 
is plain that the original element was a rosette or crystalline 
sphere, tbe elements of which have grown inordinately on the 
oui«r or peripheral aspect. In other parts of the surface the 
coluoms terminate in a r^nlar series of crystalline points, into 
some of which the fine radial striation of the subjacent substance 
is proh>nged. In yet other places the growing surface is of 
direi^ng tufts of loug crystals finely striated in tbe radial 
direction only ; the lateral borders of the tufts abutting obliquely 
upon each other, so that the extent of the different aggr^ates is 
quite readily distinguishable. Where most regular the surface is 
not curvilinear, but crenate in correspondence ^th the coarser 
radial strie of tbe columns forming it ; these coarser striee indicate 
the compound structure of tbe columnar substance, which is com- 
posed of dlvei^ng tufts of comparatively coarse crystals in which 
a finer secondary striation has occurred as well as a transverse. 
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DESCRIPTION OF PLATE HI, 

lUustroting Br. W. M. Ord's and Mr. S. Q. Sbattuck's paper 
on the Microscopic Structure of Calculi of Oxalate of Lime. 
(Page 91.) 

Fio l.—Siofio» 8. CiImlM f. X 80. Showing }rrge clsar cryitkli oon- 
■trnotiDg the nndeiu. At the periphery of the nocleii* tbe eryitaU are inimller, 
and on tbe left >ts let Tertieallj u a paliiade. On the eryibilUne naeleu tlM 
(ubetance of (he bod; of tba olenliu uitei in the form of crjitalline eonet. Tbe 
lower portion of tbe ealcnlai !• arrwiged round another nnclena, tba lig^g fluore 
marking the appoaitian of the two different aariei of aggregated conea. 

FlO. S.—8aetio» 12. Caleulut F. <■ 260. Showing the on(«r part of the 
hndetu. There are shown elosterg of fan-ahaped elemanta and roMttea, to which 
ancceedi a loue of minnte crj'ttal^ and to this tbe donbl; atrieted anbatance of 
the bodj. 

FlO. B. — Section 10. Caladiu E. x 120. Nnclena, abowlng tbe U^ 
crjftali that moatlj compoae it; portinn of the bodj of the calcnlna la abown 
ariaing upon the nnclena in coaea oF diverging eryatali which form a ndiallj 
atriated general maaa croaaed Ht right anglet bj a aecond aeriea of lines concentric 
with tbe nnclena. 

Fio. i.—3»(iiioa 10. Calcuht S. x 120. Showing the general atmctnre of 
the body of the calcnlna, which i) composed of a fnaion of long crjatala arranged 
in divei^ing tufta or conea, and croaaod bj One atrin at right angles to their long 
axes. The preparation ibowa one of tlie clotie wbich oorretpond with the eitna- 
tion of receaaee in the contour of the nndeoa, tbe growing ends of the divergent 
cones coming to abut, without bdng strictly continnoni, in planes which cor- 
respond with tbs reccsiea mentioned, 
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Section 9. Caleulue Q. — A amall calculas of deep brown colour, 
with a atout sptne projecting at one spot ; pasted after renal colic 
accompanied witli ludmaturia. 

NvfCteut ofihetpine. — Of beautiful maaaive crjatalline atructure. 
Ita component crrataU are angular, aome allowing the octahedral 
fonn; all. are of lai^ size. 

Most of tbem exhibit a delicate parallel striation ; in aome there 
lie embedded in the cryatala lines of dark brownish granolea 
parallel with the finer atrin. In one place there occnra a fan- 
shaped group of long clear cijstala with pointed free ends. On 
thia nncleus is implanted the bod^ of the calculna, which has the 
usual crystalline character, and is radially and concentrically 
striated — an a^^gate of diyerging cones. 

The body has a general light brown coloration. 

8&Aion 10. Calcuhu E (Plate m, figs. 3 and 4).— A amooth- 
aurfaced flattened oral calculus from the renal pelvis. Oxalate of 
lime with a trace of uric acid, as shown by the murexide reaction. 

Nueleut. — ^No foreign body. It is entirely crystalline and tuber- 
culated in outline. Its component crystals are mostly of lai^ 
size, and with irregular wavy or jagged outlines in the form of 
tablets ; some are octahedral, mora or less perfect, bomogeneona, 
colourless, transparent. Sere and there the crystalline material 
is arranged aa roaettea, which exhibit certain differences in their 
more intimate structure. 

In the simplest of these a few of the ciystola lie with one end 
set centralwiae. 

From Buch a simple arrangement may be traced the formation 
of finely radially striated apherular maaaea lying in the con- 
glomerate of crystals. 

Certain of the roaettea appear, for instance, as composed of 
Blender cryatalline plates pointed centralwise, t. e. to a centre, aboat 
which they couvei^, and abruptly truncated or bluntly pointed 
peripherally : the outer enda of the aeveral cryatala, or of the 
different elemente resulting from the clear^e of anch, do not so 
accurately correspond aa to give to the whole the form of a perfect 
sphere. Thete correapond cloedy «nf& the aggregate* of ozatate of 
Utne arydaU depotited m gelaiine, at Jigtared in pi. », fig. 8A, and 
pl. vi,fig. 2, of Dr. Ord's monograph, ' The Influence of Colloids 
upon Crystalline Form.' 

There may be seen also in the crystalline conglomerate, be- 
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■ides tb« rowttes noticed, smaller &ii-ahaped aTrangeineots of the 
a7Btali, that is segnieiiti of ipkerea, or incomplete rosettei. 

The importance of such forms lies in the fact that the hoij of 
the calculus starts in similar but more perfectly formed elemeots. 
Such forms are to be seen at the outermost parte of the crystalline 
nncleus, and some are finely striated in a radial directien, and 
hare the pale brown colour presented by the body of the calculus 
which follows immediately upon the nucleus. 

The most remarkable structures in the nucleas, however, are 
what appear as still more perfectly developed spheres, but wbich 
are really cross-sections of processes arising from the nucleas. 
They are of considerable size, lie amid the true crystals of the 
nucleus, and offer to riew not only a fine radial striation, but a 
very distinct slightly uudulatory concentric marking in addition, 
precisely like that presented by the body of the calculus as is 
described later on. The crystalline character of these is very evi- 
dent in the sharp dentate edges which is places they present, the 
divisions between the teeth of which correspond with the main 
radial stria of the sphere. 

Of some of the l&i^r of such spheres the centre is truly 
crystalline like the main substance of the nucleus ; the true 
crystalline elements, however, are smaller than the crystals of the 
conglomerate which form the proper nucleus of the calculus as a 
whole. These crystalline spheres, like the body of the calculus, 
have a pale brown colour, and they present a double radial stria- 
tion, — a coarser corresponding with the divisions between the com- 
ponent crystals, and a finer within the latter. 

To this nucleas succeeds the " body " of the calculus, and this 
is crystalline. 

The crystalline sabslance takes its point of departure in the 
form of tufts of diverging crystals, the outer ends of the compo- 
nent elements being in places remarkably plain. 

In most sitoations the fusion is more complete, the result being 
a radially striated structure in which a coarser striation exists 
indicative of the main lines of the ctrstalline fusions, and a finer 
radial striation, perhaps of secondary production. 

The fusions are beautifully cross-striated with fine cloee-set 
wavy Hues, in some of which granules of reddish-brown substance 
(urate) occur. 

The crystalline cones are set with their long axes at right angles 
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to the Bubjacent surface of the nucleus. Hence, u the Utter U 
irregular, the growing or outer parts of the cones come to meet in 
places correB|>Dnding with the recesses between the projecting pro- 
oeisee of the crystalline nucleus. This meeting is marked by 
mgzag or wavy lines continued far into the body of the calculoSr 
the stris proper to the cones abutting obliquely along this line, 
which is in reality a fissure; i. e. the crystalline material is here 
discontinuous. 

The entire body of the calculus may be regarded as composed 
of a series of independent wedge-shaped or conoidal masses set 
upon the outer surface of the crystalline nucleus. As the distance 
from the centre increases, the width between the eoarser radial 
strie becomes correspondingly greater. So the structure continues 
to the surface. The exterior is not absolutely smooth, though the 
general contour is ovoidal without visible tubercles ; the section 
olfers to view the rounded ends of crystalline columns, the clefts 
between which are continued for some distance inwards as radial 
lines. 

The radiating masses have much the appearance of striated 
muscle>fibres with their points of insertion directed towards the 
centre. In oblique or transverse section their outline is festooned, 
indicating that they are composed of aggregations of elongated 
closely-applied crystals. In such sections of the cones also there 
occur in certain places irregular coUections of minute brownish 
granules, the explanation of this disposition being that snch. 
extended collections represent what in a section along the axis of 
the cones appears as one of the concentric coarser granular lines 
or strite. 

In one spot may be well observed the introduction of a new 
centre, some distance from the proper nucleus. This occurs as a 
Spheroidal collection of moderately sized CTystals, and from this 
secondary nucleus start a new series of crystalline fusions or cones, 
which at their commencement form in the section a considerable 
•^ment of a circle ; the cones show a radial and transverse stria> 
tion like the rest of the tody of the calculus. For some distance 
tilie interposition of this new centre leads to disturbance in the 
concentric striation ; moreover the radial strin of this pertaining 
part of the body, owing to their more abrupt divergence, abut 
obliquely upon the radial stris of the substance on either side. 

The presence of the granules disposed concentrically in the 
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substance of the crystalline fusion is to be explained thus :— the 
growth of the calculus proceeds bjr the deposition on to the free 
«nds of the crystals of fresh oxalate of lime; during this process 
of growth the granules of urate come to he embedded in the 
crystalline material. This accounts for the undulatory character 
of the granular lines, the growing surface during the deposition 
being slightly undulatory from the projections of the crystaUioe 
columns. 

Chemical eomposiiion. — Contains a trace of uric acid, as shown 
bj the murexide reaction. 

Section 11. Oaiculut P. — A miniature mulberry calculus. 

NucUtu as described in Section 10; crystals and crystalline 
rosettes minutely striated radially, and jagged at the edge. Also 
fan-shaped, finely radially striated elements, aod similar elements 
showing also cross- striation. There are, moreover, asymmetrical 
rosettes of which the larger part is cross- striated, and the rest only 
radially : here and there at the periphery occur collections of small 
crystals. On the nucleus start the typical crystalline fusions, 
striated in both directions. Secondary nuclei occasion the produc- 
tion of the typical mulberry form, though the whole calculus is 
not BO big as a pea. Such secondary nuclei are of small crystals, ' 
as Id Section lU. There occur frequent and irregular interpositions 
of new elements in the body in the form of striated cones. Meet 
externally is a zone very finely striated in the radial direction, 
crystalline, but for the most part opaque in consequence of the 
miagling with it of blackish- brown granules; where in least 
abundance these are disposed in coarse concentric lines, and in 
finer radial lines correspondiDg with the finer radial crystalline 
markings. 

SeciuM 12. CahiUtu F (Plate lU, fig. 2, aod Plate YI, fig. 1).— 
A calculus of mahogany-brown colonr, three quarters of as loch in 
diameter. 

Nucleus. — Composed of colourless transparent closely aggregated 
crystalline material. Portion consists of the transverse and 
oblique sections of crystalline conea, other portions of what appear 
at first to be crystals of medium size. The former portion presents 
itself as closely arranged, lai^, highly irregular j^ged areas, 
which towards the outer part of the nucleus, at one or two spoto, 
where divided vertically, pass into fragtaentajy blocks of radially 
striated substance like that to be hereafter described in the 
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*' bodj " of the catculas, and like It croBsed by lines concentric 
with the centre of such crjatalline fusions. With such exceptJoDB 
the crystalline cones are arranged with the utmost irregularity; 
and althoagb individually they present both a longitudinal 
radiating and a transTerse striation, they are bo disorderly apposed 
that DO coDtinnoualy striated substance results. 

The other portion of the Ducleus, which appe&rs at first to be 
a compact mass of crystals, coosists of elements without any 
r^ular shape, more or less angular, and accurately adapt«d to one 
another by their edges. A higher power, however, shows that 
these elements are closely allied in their nature to those already 
described. Many are circular in section, and may be best described 
as rosettes ; they are constructed of long eiystalB radiating from 
an imi^nary centre ; their inner ends tapering and pointed, the 
outer truncated and not terminating regularly, so that the outline 
of the aggregate is correspondingly notched or jagged : these 
present no concentric striation. Were they cross -sections of cones 
they would not offer the regular and perfect ra-dial striatioa which 
they do. Such elements, however, do not appear always as com- 
pletely circular ; they may be fan-shaped, and except that they 
want a transverse striation, such resemble the broad doubly 
striated cones confusedly arranged in other parts of the nucleus, — 
indeed, they occur mingled with them. 

In yet other cases a doubly striated rosette is prolonged on one 
aspect into a broad cone, in the distal part of which the concentric 
striation is incomplete, in correspondence with the fact that here 
the structure represents a section only of the circle. 

To the nucleus succeeds a well-defined compact zone of fine 
elongated crystals inextricably intermixed (compare the first 
crystalline zone beyond the nncleus in Calculus A). Next, a zone 
striated both radially and conceotrically ; in this there occur 
minute dark brownish granules (urates), both concentrically and, 
in less numbers, radially disposed. The points of departure of 
this striated zone are obvious in places as cones of various sizes, 
the pointed inner ends of which abut on the finely crystalline zone 
immediately surrounding the nucleus ; in other places, however, 
fine long crystals, such as compose the cones, arise without any such 
aggregation. 

Next comes a belt of discrete or non-confluent crystals of 
moderate size, of no regular form though tabellar, and without 
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order: ac its periphery, however, the crystals are more minute, 
elongated, and like those which immediately succeed the nucleui 
as before described. The most internally placed, unlike the rest, 
are arranged with coosiderable regularity, and like a palisade lie 
directly upon the ends of the radially and horizontally striated 
colnmns beneath them, in series with which they are and which 
they, as it were, cap. 

To this succeeds a zone of doubly striated crystaUine substance, 
and this, with little variation, continues for a considerable dis- 
tance, the general contour of the calculus so far being oval, the 
only variation in the structure consisting in the interposition of 
zones of intermixed fine acicnlar crystals which interrupt the con- 
tinuity of the doubly striated substance, which latter again ariaes 
OD these tones as described around the nucleuB. 

But now the typical mulberry form arises. As seen under an 
ordinary lens, there project about ten processes like the teataclea 
of a polyp, bluntly conical, some presenting constrictions in their 
course : in some there is visible a less transparent centre, like that 
composing the nucleus of the main cailculus. The irregularities 
thus produced in the contour are in this particular calculus sub- 
sequently filled in with opaque crystalline deposit and the oval 
contour restored, the concretion in its final condition wanting a 
typical mulberry form. 

To describe the microscopic structure of one such process in 
which the section has traversed its middle : — The projection shows 
a distinct nucleus of precisely the same structure as that of the 
main calculus, already fully described, and conaists of radially 
striated rosettes, and broad, stunted, doubly striated crystaUine 
cones, the whole being quite devoid of any orderly arrangement. 
On this secondary nucleus tbere are set doubly striated cones of 
crystalline Bubstance, which coalesce, or, more correctly, are sutured 
by their sides, to form a continuous structure like that of the rest 
of the body of the calculus. 

In the outer parts of the protuberances there oecur two or more 
incomplete zones at different levels, which break the general mono- 
tony of structure : these zones extend in places for considerable 
distances, following the contour of the calculus as at this level 
existing, or they occur only in short disconnected fragments. They 
are constructed of large perfectly colouriess and transparent 
crystals, which in the main afiect the character of prisms; soma 
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such h&76 a fas-like or evea stellar diaposition : in some of the 
collections, however,- these crystals present the form of rerj irre- 
^lar plates or tablets of considerable area. That these plates are 
not phosphates is shown in a negative waj hj there being a com- 
plete absence of the chemical reactions of phosphates in the 
calculus, which should have been obtainable, since the substance 
in question occurs in considerable amount ; but in a positive way 
their nature is shown by the fact that in some places the prismatic 
forms are continuous with the radiating columns of the doubly 
striated substance immediately to their inner side, the elements in 
such circum stances baring a corresponding radial arrangement : 
certain of the irregular tablets, moreover, have a fan-like form, 
allying them with the stunted cones which lie in certain situations 
on the outer aopect of the fragmentary zones in question, and 
with some of which they are directly continuous. They correspond 
closely with certain of the forms of oxalate of lime in gelatine 
figured by Dr. Ord (loc. cit.) in pi. vi, figs. 1, 5, 7. 

At a certain level the recesses between the protuberances are 
all filled up with another substance, with the result that the 
irr^fular c-ontour is replaced by one that is r^ularly oral. 

The substance occupying the recesses is, to the naked eye, quite 
obvious by its whiteness and want of complete transparency even 
in the section as it is mounted in Canada balsam. It consists 
mainly of radially disposed prismatic crystals, though the re- 
gularity of such an arrangement is not very well pronounced. 
Here and there the elongated crystals take their point of departure 
as diverging tufts ; and here and there a well-marked rosette is 
to be encountered. 

Where the elongated crystals are most parallel they produce a 
columnar structure, but one in which no r^pilar cross-striation is 
present as in the transparent parts of the calculus, though the 
elements are irregularly and somewhat minutely fissured from 
secondary cleavage : it is this cleav^e, combined with the presence 
between the prisms of closely packed minute crystals of similar 
nature (for all gradations of sise are traceable), that produces the 
relative opacity of these areas even in the microscopic section after 
its treatment with Canada balsam solution. 

In these parts there occur, moreover, very ill-defined zones of 
shorter irregular crystals, but of similar nature, and exhibiting the 
same kind of secondary clearage. As a whole this deposit has a 
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pale yellow colour, and since tbe calculna containB urate oft soda, 
itnd the crystalliue priams i-esemble each aa this salt ma; present 
(compare Br. Ord, loc. cit., pi. iv, figs. 1, 8), &nd because 
tbe general etracture Ib to be observed in microscopic sections of 
calculi of the uric acid series, it must be concluded that the sub- 
stance in question consists of urate, and not — as the first impression 
would be— of phosphate. 

From tbe outer surface of the urate deposits tbe clearer sub- 
stance of the oialate of lime beyond takes its point of departure 
in crjetalline cones radially and concentrically striated, and with 
such the rest of the calculus is made up. 

Chmticai eanminoHon. — No carbonate ; the murexide test shows 
tbe presence of uric acid, combined aa urate of soda ; a minute 
trace of iron ; no phosphate. Tbe opaque zone is urate of soda. 

8edion 13. Calculus V (Bb. 6, St. Thomas's Hospital Museum), 
— Nucleus of opaque, drab-coloured urate of ammonia, succeeded 
by oxalate of lime, and thin lamina of similar urate interposed 
between tbe wavy layers of more transparent, pale brown oxalate. 
Surface granulated; patches of similar urate, in places, fill the 
bottom of the hollows between tbe hemispherical eminences at tbe 
surface. Tbe laminia of oxalate are individually continuous, t. e. 
tbe granulations are not due to tbe formatioD of discrete cal- 
culous spheres. 

The structure of the uratio zones we reserve for a subsequent 
communication. We may mention, however, that in large part 
they consist of coarsely laminated spheres, presenting also a 
remarkably fine radial striation ; tbeyare characterised, moreover, 
by a certain degree of opacity and a distinct yellow coloration. 

As to the general structure of the oulate portions, there is 
nothing special ; the section was made in order to study tbe origin 
of the eminencet, which are not confined to tbe exterior, but are 
equally marked in tbe deeper laminn, showing the granular 
character to have persisted during tbe growth of tbe calculus. 

The eminences result from tbe formation of secondary nuclei 
constructed of different elements, such as coarsely crystalline 
rosettes i fan-shaped aggr^ates of similar coarse and elongated 
crystals without transverse striation; discrete crystals, of which 
some are elongated like those composing tbe rosettes, and others 
are larger transparent blocks suggestive of ill-shaped octabedra. 
The whole of these forms are such as are described in detail under 
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DESCRIPTION OF PLATE IV. 

niuBtrating Dr. W. M. Ord'a and Mr. S. G. Shattock'a paper 
OD the Microscopic Strnctore of Calculi of Oxalate of Lime. 
(Page 91.) 

Via. l.—Stelio» 14. CaleuUu A. x TO. Showing tbe nuelena. In tbe 
darker centre nty be duUngniihed certain of tbe tpbertile* deeeribed in tbe 
text; then sacceed ■ zone of non-cryaC&tlino mbeluioe, one of Bnelj picked 
orjrtali, end on this another of Don-cr7it«1line matcriil : there ttdlows k zone of 

interlaced crjstaU, and next one iu which lai^ diimond-iliaped coUectioni 
of small CTjatali occor, — octihedra at oialate of lime in vhich ucondary cleavage 
hai taken place. Beyond thi* ia tbe body, which ia Gratly eonatitated bj a broad 
non-cry italline belt marked into three or more coDcentric Umime by brown 
^taonlei of orate; to this ancceeda tbe radially itriated cryatalliue anbatance. 

FlO. S.—8teti4>a 14. Calailui A. x 40. Shawlng the body of tbe olculoa 
beyond the diamond .spaced area. There cornea firstly a broad non -cry atal line 
uebalont lone divided into tbreeor more conceutric strata by coarse lines of brown 
gnuralesi then a crystalline one marked by intermpted radial lines, in tbe deeper 
part of which are scattered coniiderabia numbers of brown grannies of nrate ; 
next, another nelialon* tone, then a broad radially atriated cryatailiae one 
incompletely intersected in the oonoentric direction by otbera that are non-erystal- 
line and nebalona. For iti ontward half tbe atructore of tbe calcolaB ia Gnely 
laminated or *triat«d in tbe concentric direction. 
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Sections 10 and 11. These Becondary nuclei, however, are con- 
nected by a more or less continuous zone of similar elements, i. e. 
the; arise as irregularities in the deposit of coarsely crystalline 
layers of oxalate interposed between the usual doubly striated 
eubstance. 

It is also of interest t-o note that the section shows a more or less 
complete zone of small, colourless, glassy -looting spherules in 
process of fusion, the whole corresponding precisely with the 
nucleus of Section 18, Calculns D, and that of Section 19, Calculus 
L. In certain situations this zone takes the form of an undulatory 
glassy line, as described in the body of Calculus D. The line 
bounds what in its deeper part is a finely granular or nebulous 
uncoloured material, composed apparently of rety minute crystals, 
seeing that this material merges further outwards into irregular 
blocks of cryBtalline substauce which still more outwardly pass 
into the regular doubly striated general material of the calculus. 
On the outer aspect of the waTj line the eubstance of the calculus 
takes the form of cones of small size irregularly disposed, or fusing 
int.0 an orderly layer. 

Section 14. Calculut A (Plate IT, figs. 1 and 2).— A smooth cakiu- 
lua, oneof many ; oxalate of lime with small quantities oF urate and 
phosphate and much organic matter (Dr. Bemays). The calculus 
was from the renal pelvis in a case of malignant disease of the 
Mdney. 

Ntteleue. — No foreign body, or space indicative of such. In out- 
line it is irregularly oval. Structurally it consists of an aggrega- 
tion of minute perfectly colourless closely packed crystals, with 
exceptions to be immediately noticed. 

The other structures in the nucleus appear as discrete circular 
areas transmitting light more readily than the rest of the nucleus, 
and constituted by similar slender, uncoloured crystals, but 
arranged radially from a centre with great regularity. 

These are of precisely the same nature as the crystalline spheres 
of nitrate of urea producible in albuminous urine by the addition 
of nitric add, or as the ciyetalline spheres of oxalate of lime wbicb 
may artificially be formed in gelatine. The close relation of sucb 
to the perfect sphere is proved by the transitions between the two 
in a single experiment; the radial striation presented by tbe 
sphere is the indication of its crystalline nature. In tbe case of 
■carbonate of line deposited in gelatine,e.(|'., there may be observed 
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both perfect spherei KDd rosettes of fineacicnlar crystals with inter- 
mediate forms. The crystalline spheres io the nnclens are distin- 
guishable from spherules of-urate by their absence of coloration, 
their transparency, and absence of coarse concentric striation. 
Such spherules of urate are alluded to under the description of 
Section 13, Calculns V. 

Beyond this, the very centre of the nncleus, is an incomplete 
narrow zone devoid of crystalline elements, in vhich lie embedded 
minute brownish granules. To this succeeds a zone of closely 
packed slender colourless prismatic crystals of small size, though 
considerably larger than those described as comprising the nucleus. 
They are inextricably interlaced, and packed either without inter- 
vening material, or in a substance thickly beset with small dark 
granules. Some of the crystals are shorter and broader than 
others, with ends cut sharply at right angles. 

These elements may be compared with certain of the slender 
tablet forms of oxalate of lime met with under rare circumstances 
in urine, but producible in abundance when this salt is deposited 
in gelatine. 

At one part the crystals are set radially, or at right angles to 
the subjacent surface, and here can be beautifully traced the 
fusion of the apposed crystals to form a radially striated, clear, 
crystalline substance such as will be presently noticed as con- 
structiug the chief part of the body of the calculus. Here, too, the 
reddish-brown granules lie in irregular groups, and have a radial 
direction in correspondence with the spaces between the crystals. 

More outwardly the structure again becomes non-crystalline, 
a homt^neouB basis'Substance reappearii^, interspersed with 
brown granules ; but nearly everywhere fine acicular crystals are 
embedded in it exactly as in the nncleus itself, and this zone, like 
the nucleus, is linut«d on the outer aspect by a non-crystalline 
layer of varying thickness — a basis or ground-substance vrith 
embedded granules. 

To this succeeds a zone of closely interlaced prismatic crystals 
short and somewhat broad ; this merges into a remarkable zone of 
umilar crystals, but of which the crystalline ^^egate is parted 
out by the brown granules into large diamond-shaped areas, which 
apparently represent octahedra in which secondary cleavage has 
taken place. The crystals occupying the octahedral spaces are 
tabular, and not arranged in any definite order. Here and there 
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are irregular masaes of dystals with radial arrangement and in 
process of fusion ; they are not strictly radial in every spot, but 
set sometimes in such a manner that they converge bipinnately, 
i. e. meet oa a median line directed towards the centre of the 
calculus. 

These stnictnres are succeeded by the main body of the calculus. 

Firstly comes a broad, not obviously .crystalline belt of a ne- 
bulous transparent pale brown substance, with minute brown 
granules sparsely distributed in it. This is marked out into con- 
centric lamins by closer collections of the same granules ; the 
laminee are three or bo in number, and not sharply defined. 

Close eiamination reveals delicate indications of crystalline struc- 
ture in the ground -substance ; it appears as if composed of inter- 
woven finecrystals of thesame kind as those described in thenucleus. 

This zone probably consists of the organic matrix of the calculus 
with oxalate of lime in a fine state of division, the embedded 
granules being probably urate, of which this calculus contains a 
marked quantity. 

The next zone is one of very uniform thickness, colourless, 
transparent, and although no crystals can be discerned individually, 
clearly crystalline and due to fusion. 

The transparent substance is marked by interrupted lines, which 
have in general a radial direction with respect to the centre of the 
calculus, but themselves deviate so far from a precise radial course 
that if prolonged they would intersect at acute angles. 

In the deeper part of this zone are scattered considerable num- 
bers of the brown granules before so frequently referred to, and 
such occur also in the rest of its extent in fair numbers though 
widely apart, and without interfering with the general transparency. 

This accumulation of what are doubtless urate granules is to 
be noticed generally under similar circumstances, and is com- 
parable to the disproportionate amount of pigment met with at 
and about the centre of biliary calculi. Theoretically this result 
may be viewed as due to the attraction of the granules, whilst 
still embedded in the viscid matrix, towards the centre of the 
calculus. The same force acting upon the crystalline material 
determines its radial arrangement. 

To this succeeds a zone like that preceding the last, viz. a nebn- 
loas or faintly granular substance vrith admixed reddish-brown gran- 
oleB arranged on its inner and outer borders, as well as in incom- 



by Google 



116 flMHTO-URlHART OaOANS. 

plete and not sharply defined concentric lines in its mid- 
substance. 

With alternations of such structure and the radiallj striated 
crystalline fusions the rest of the calculus ia made up. 

As previously noticed, brown grsnulAs occur in the radially 
striated crystalline zones ; snd in certain of those zones the 
granules are arranged in linear series, not singly, but in collections 
which form narrow concentric lines crossing the radial strin of the 
zone: other groups of the granules occur betireen the coarser 
radial strife themselTes. 

Most outwardly of all and for a wide extent the calculus con- 
sists solely of a faint brown nebulous basis -substance, io which lie 
the coloured granules in concentric lines of variable thickness ; the 
most peripheral layer of all consists of the ground-substaoce only. 

Chemical compontion. — Oxalate of lime with small quantities of 
urate and phosphate, and much ot^nic matter. 

Section 15. Calcnlta 3f.— From a collection of smooth oral 
calculi, a few of them spiked : Museum of St. Thomas's Hospital. 
They were taken after death from the pelvis of the kidney, and 
consist of oxalate of lime with urate. 

The general microscopic structure is much as that of Section 7, 
Calculus C. There is, however, in all the zones of radially striated 
crfstalline material a remarkable want of perfect transparency, 
such as in the case of Calculus C is confined to the laige crystals 
composing the nucleus. This is due to irregular secondary cleavage 
of the crystals. The nucleus is throughout crystalline, composed 
of much elongated octahedra, confusedly intercrossing at the 
centre, where there exists an intervening ground -substance of 
•minute crystals in which they lie, but radially arranged at the 
periphery, where the outer ends of the crystals can be seen embedded 
in the next, pale brown, concentrically laminated zone. All the 
larger crystals are wanting in perfect transparency by reason of 
irregular secondary cleavage. 

The nucleus is succeeded by a fairly broad zone of homogeneoas 
or molecular basis-substance, marked into concentric zones by 
somewhat coarse lines of reddish-brown granules (urate). To 
this succeeds a broad coarsely crystalline zone, constructed like the 
peripheral poriiion of the nucleus. 

The rest of the calculus is composed of alternating narrow 
zones of these two kinds : in some of the outer crystalline zones 
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ninstrating Dr. W. M. Orel's and Mr. S. Q. Shattock'a paper 
on the Microscopic Structure of Calculi of Oxalate of Lime. 
(Page 91.) 

Fio. 1. — Saetitm 8. CalmUu O (a), x 86. A immll ipherical oisUte of lime 
Mlealni (one ot nmn; liundrada) rrom the pelTis of s hjdroaephroUc hidnej. 
There ii no differenUated nncleni, but the more centnl part contiitt of diTerfr^t 
cones of donlily (tristed sabitkcce ttartitig from t*ro centre* *ome«hiit >• ■ 
gng«ntJc dainb-bell. At the centre aome of the conet tre divided traniTeiMlj, 
■nd are so diuontinaotu with the t«tt in the aection, 

Fia. S. — Srelio* 17. CaleulMt M,f. x 40, Showing ■ donblo nncleoliu of 
donbly itri4ted labitince. The rett of the nncleui ii made np of crjitali in 
which MTondaij fiuioa haa occnrred. Peripherally the cryitali are of con- 
■idenbU aiu, aod iel more or Icai radially. 

Tbo body of the ealcnlui, ot which part ii eliown to the north, li non-crystal- 
line and concentrically striated. 
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tbe cryataU are not elongated and radial, but minute and doToid 
of arrangement. 

Of this section tlie nucleus was snbseqaently isolated, and 
wa^ed in a watch-glass first with Z7I0I, then with absolute alcohol, 
and finally with ether : its elements became dissociated, but were 
not oUierwise altered. The murezide test subseqnentlj showed 
no uric acid. 

Next, the teat of the sectiou was tested in the same waj : it 
included conceatricallj striated reddish-brown zones and zones of 
ciystala similar to those comprising the nucleus. 

Here the murexide teat gave a very obvious and marked evidence 
of uric acid. From this it is evident that the urate is contained 
in the brown zones, and, so far as om be judged, is limited to the 
gnnules, for were the whole zone of urate the reaction would 
have been more pronounced. 

Sediaa 16. Oaleutiu Me <Plate VI, fig. 4).— From the same 
collection. 

In the centre of the crystalline nucleus are remarkably long 
octahedra, the spaces between which are filled with a groundwork 
of small oncoloured crystals. 

At the periphery the long crystals are arranged radially ; but 
all are wanting in perfect homogeneity and transparency, owing to 
secondary cleavage. 

The body of the calculus precisely resembles that in the preced- 
ing specimens from the same case (q. v.). 

Section 17. CeUculw M/ (Plate T, fig- 2).— From the same 
collection. 

This calculus shows a doable nucleolus of two perfect spheres 
joined by am isthmus of coarsely oryatalline uncoloured substance, 
wanting in transparency from secondary cleavage of its component 
crystals. The connecting isthmus is of the same construction as 
the crystalline a^^regate of the nucleus in which the nucleoli are 
embedded ; it is, however, separated from it by means of a narrow 
line of pale brown uun-crystalline material, in which lie reddish- 
brown granules, and which is continuous with similar material 
forming the most external parts of the nucleoli. 

Eacb of the nucleoli is constructed of beaatifully truisparent 
cones radially and concentrically striated. 

There are scattered, moreover, in the coarsely crystalline nucleus 
small rosettes finely striated in the radial direction, 
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Beyond the aacleus the calculus in all ways resembleB the others 
of the same group. 

Section 18. CaletUut D (Phite TI, fig. 2). — One of a small group 
of smoothly polished facetted calculi, averaging about 8 mm. in 
diameter. 

Nudeua. — This consists of small homogeneous closely-packed 
spherules, which at the periphery fuse into a glassy homogeneous 
substance (a similar construction is shown also in Section 19, 
Calculus L, and in Section 13, Catculns V). This is a rare form 
for oxalate of lime to assume. Such spheres may be produced, 
however, in gelatine, and are figured in pi. t, fig. 3, of Dr. Ord's 
work before cited. 

To the nucleus,! which is abruptly defined, there succeeds a 
pale brown zone of nebulous substance, in which lie concentric 
liues of fine reddish-hrown granules. 

In part of its circumference this zone presents in addition the 
fine radial striatiao indicative of crystalline fusion. Then follows 
a broader belt of radially striated crystalline substance finely cross- 
striated. 

In the deeper part of the zone there are present dark brownish 
granules in considerable collections between the radially set 
crystals, these collections having thus a radial direction. 

In parts of its circumference the crystalline Hubstance is in- 
terrupted by non-crystalline areas of pale brown substance 
traversed by coarse concentric lines of dai^ brownish granules ; but 
both crystalline and non-crystalline parts mei^e into one another by 
all gradations. In this zone, towards the outer part, is an iucom- 
plete line of minute crystals, packed closely without fusion or 
order, and where this is present the radial striation is interrupted. 

This striated part is followed by a complete zone of minute 
crystals traversed by a thin wavy or zigz^ interrupted line, of 
singular homogeneity and transparency, and due evidently to 
crystalline fusion (compare the similar substance produced by the 
fusion of spherules in the nucleus of the same calculus). 

Next, not sharply demarcated from the forgoing, a pale brown 
zone in which are discernible minute interlaced crystals. 

Then follows a zone like that preceding the latter, minutely 

' The itroctDTM herMfter deicribed do not slwaja aniforml; encircle Ui* 
ealenlott (o tW the detcription in certain ciuea i* drawn np from • pwrtienlar 
•aeUon onl;. 
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DESCRIPTION or PLATE VI. 

UIuBtratiDg Dr. W. M. Ord's and Hr. 8. G. Shattock's paper 
00 tbe Microecopic Structure of Calculi of Oxalate of Lime. 
(Pb^ 91.) 

Fis. l.—Saetioit 12. Caltmlut F. x 127. Shonring « colleetion of Urge 
eryiteli ot oultit« of lime, •ome in itellar aggregtl^oni, in the bod; of tbe 
ctlcnlaa, whicb on either nde coniiiti of the uaiul donblj etritted eobiteuM. 
The trmniition between the cryitkli and the wed^-ibaped aggregtie fqnning 
the body of the cbIcuIoi to the north af the figure ii readilj traceable. 

?I9. 2. — Baetio% 18. Calatliu D. x 40. The nncleni ooniiiti of imill 
homogeneoni ipherei in proceu of ooalescence. The inoit external part of the 
body U formed of conoentricall; (tristed noD-cryitallina »nbitanc<^ and lonei 
or tbe lame occor in the more internal portioiu of the body, in different 
d^reea intenected by radiating tufte of crystals. Tbe othei pari* coneiit ot 
minntely cryitalline mftterial travened by fine wary lines (clearly diteernible on 
carefhl inipecUon of tbe pbotogrraph). The moat peripheral lone of inch 
material coniista of loiDewbat lai^er ei7atali. 

Fia. 3. — £Mfioa 19. CalcmUu L. x 220. Showing a lone irf otalate of lime 
in the form of doubly itriated cone* in the midit of ipberalei of the lame inh- 
itance ; tbe ipberalei are in proccM of eoaletcence, and form tbe nacleo* and 
moeh of the body of the calcnln*. No efferreicence enined in the aphemlei on 
the action of acetic acid, and with hydric chloride they clearad np without 
eflerreecence, leaving an oqpuiic matrix. 

Fie. i.— Stelio» 16. Caleulft Me. x 40. Showing portion of the oacleui 
in which are long octahedra of oxalate of lime in which lecondary fleuon hai 
taken place. At tbe periphery tbe cryetala are aet radially, bnt the Mcondar; 
fiitnHng deatroyi their proper tranapanucy. The body of the calcnlni coniittt 
of non.eryatalline lubatance in concentric layeri darkened by depotit ot orat*. 
Mpecially aronnd the crysUllino stractura of the nncleiu. 
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orystalline, aod contaimng fragments of a dottow homogeneous 
wavy line. Tbia is followed bj a nebulous zone of tke palest 
brown colour, finely striated in the concentric direction, and 
brolfeu through in places bj tufts or brushes of long crystals. 
The component elements of these tufts present a fine tranarerse 
striation, and this deviates in course from the concentric striation 
of the non-crystalline substance between, in correspondence wiUi 
the direction of the long axis of the crystals, which long axes are 
crossed at right angles by the stris. The striee of this nebulous 
zone itself are in certain spots distinctly granular and of finely 
crystalline texture. 

To this succeeds another zone of small intermixed crystals, in 
places traversed near its middle by a narrow slightly wavy line of 
bright structureless nncoloured material ; then a broad zone of 
the QOD-crystalline pale brown material, concentrically marked by 
granules and finer nebulous stris. There comes next a final belt 
of discrete crystals, of short prisms or fiattened forms, some ill- 
shapen octabedra, and of larger size than those in the preceding zone ; 
and finally a crust thicker than the rest of the calculus together, of 
the usual concentrically striated non-crystalline material. 

On the deep aspect of that one of the confusedly crystalline 
belts which is nearest the nacleus it ia instructive to notice the 
mode of termination of the subjacent crystalline columns of the 
radially striated zone which lies on its inner aspect; in some 
situations the outer ends of these colunms are very distinct and 
produce a crenate edge, the divisions of which correspond with 
the radial markings in the zone : the edge represents what at one 
st^e was the free surface of the calculus, the mode of formation 
having after this period ceased and been changed for another. 

Chemical eompotUiaa. — No phosphate ; the murexide test shows 
no urate. 

Section 19. Calculua L (Plate VI, fig. 3).— A minute spherical 
calculas, chiefly white in section, composed of oxalate of lime; 
passed after severe renal colic of several days' duration. 

Nneteut. — Ckimposed of beautiful bright spherules, homoge- 
neous, without visible structure ; towards the periphery these have 
fnsed into a glassy bom<^neou8 substance, in which there occur 
short winding fissures where the coalescence has failed to take 
place. (A similar structure ia previously described in Section 18, 
i^alculus D. and it occurs in the body of Section 13, Calculus T.) 
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To thia succeeds a donbl/ striated Darrow zone composed of 
atonted cones of the nsnal character ; or in places of fan-like tnfts 
of comparatiTely coarse crystals, in which a finer secondarf diver- 
gent and a transrerse etriation are present. This sons is incom- 
plete, and here and there are isolated cones which lie in the midst 
of the spherular aggregate, the incomplete zone being succeeded 
bj material similar to that composing the naclens. 

The onter parts of the calculus are wanting. 

The sections were subsequently examined chemically. Acetic 
acid produced no result on the spherules: pure hjdric chloride 
led to solution of the inorgonio substance without efferresoence, 
an animal matrix being left. 

Uric acid had been noticed in the uriue before the passage of 
the small calculus. 

Sedion 20. Catcul'M I. — A crystalline calculus with sharp 
otystalline surface, and about the size of a small pea. 

Pickings from the surface mounted in a cell of Canada balsam 
show in places perfect octahedra though flattened ; some are of 
comparatively small sise, others very large ; the smallest are con- 
siderably lai^er than the forms common in urine. In most of the 
crystals lie multitudes of minute deep reddish-brown granules: 
these granules are for the most part arrai^ed in planes parallel 
with those of the crystal, in which they seem to mark out coarse 
but accurately parallel laminn. Some of the crystals are distinctly 
tabular with six sides. They cohere into irr^ular groups without 
intervening materiaL 

Cketaical compontion.^No carbonate; a trace of iron; the 
mnrexide test shows no uric acid. 

Section 21. Catadtu Q. — A small dumb-bell shaped calculus 
not more than 3 mm. in greatest diameter. 

JftfctetM.— Crystalline. 

Body. — Of the usual character, viz. doubly striated crystalline 
substance. 

The specimen, though showing nothing new in other respects, 
is valuable in this, that in addition to the faint general brown 
coloration of the general substance of the body there occur 
groups of distinct crystals of brilliant orange pigment, derived 
doubtless from blood. This pigment lies in the nucleus as well 
as in the crystalline fusion of the adjoining portion of the body. 
The pigment takes chiefly the form of long fine needles in groups 
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of different Dumbers. In places these are parallel with and con> 
buned in the radiating cTjatallioe fnsion, probably between its 
compooent elements, and due to crystallisation having occurred 
from effused blood. In other places in the crystallise nucleus, 
in addition to such bunches of slender orange crystals, there 
oocur associated with them comparativel; lai^e similarly coloured 
crystals of rhombohedral form, singly and in clusters. The 
cijstalliiie substance of the body generally is of a pale reddish- 
brown colour. Oxalate of lime "gravel" passed from the 
bladder. 

Fio. 7. 



A erjttti of oxslat* of lime ptned iritli othen in the mine, and of infficient liie 
lo be Titible to the naked eye, " oialtite graTel." The figure U mi^iSed 
40tJm«t. 
Except that the crystals are not sharply angular, they are much 
like those artificially detached in Section 20, Calculus I. 

Many of the masses are compound ; a polyhedral pattern is 
discernible, the exterior presenting angular elevations, or being- 
high ly nndulatory. 

TTu forms preienied by the nuclei of calculi compoted of 

oxalate of lime. 
The nucleus may be classed under the following chief forms, 
upon each of which we may make general observations. 

1. Lai^e transparent crystals of oxalate of lime (Section 8, 
Calculus E). 

2. Similar crystals rendered more or less opaque by secondary 
cleavage (Section 7, Calculus C). 

3. Minute crystals not of octahedral form (Section 14, Cal- 
culus A.). 

4. Rosettes or striated conoidal or fan-shaped elements like 
those which more outwardly construct by their regular juxta- 
position the body of the calculus (Section 12, Calculus Fj. 

5. Spherules in process of coalescence (Sections 18, 19, Cal- 
culi J), L). 



by Google 



122 OKKlTO'URIKAftY OKQAItS. 

These forms may occur in TariouB oombinatjons. Moat com- 
monly rosettes' are mingled with the crystala. The forater are of 
different degrees of fineness in regard to their component elements, 
and vary considerably in size ; the lazier of them may be concen- 
trically striated. Or fan-shaped elements presenting fine radial 
striation, and, it may be, concentric as well, may occur in con- 
junction with crystals of medium or lai^er size, and with or with- 
out rosettes, to make up the nucleus. 

1. The nucleus of lai^ transparent cryataU of oxalate of lime. 
It is of interest in regard to this form to note that similar large 

octahedral crystals are met with in the urine in rare caaes, con- 
stituting one of the forms of " gravel." In such gravel either 
single ciyatals or groups of such may be found, as in the parallel 
caae of uric acid. Such a nucleus appears to be a chance a^r^^ 
tion of crystitU cohering without colloid. We know of no specimen 
showing that this simple constnictiua ever obtains for any long 
period. We hare never seen any calculus thus constituted lai^r 
than a bean. Such a nucleus is succeeded by the modified forma 
of oxalate noticed in the general remarks on the atructure of the 
body as distinguished from the nucleus of the calculus. 

This is due doubtless to the fact that the presence of such a 
calculus leads to the admixture of colloid with the urine by reason 
of the inflammation in the urinary passages which it excites ; there 
occurs an increased secretion of mucus, and an inflammatory exu- 
dation from the vessels of the inflamed mucous membrane of that 
portion of the urinary passage in which the calculus lodges. 

2. A nucleus of large crystals rendered more or less opaque by 
secondary cleavage. 

This aecondary cleavage indicates probably the action of colloid 
in an early stage and slight d^ree. 

3, 4. The nucleus of minute crystals. 

The crystals in such nuclei are to be regarded as tableta. This, 
although not traceable in the particular nucleus described (A), is 
plain in certain similarly constructed zones in the body of oxalate 
calculi, where minute tabellar forms are visible amoi^t others 
which are probably minute tablets viewed edgewise ao aa to appear 
more or less needle-shaped. Such forms are producible in laige 
numbers experimentally when oxalate of lime is deposited in 

> B J > routte we implj a compound form rnnltiogf from b radul diipodtion 
«( element*, bat fbttened or diMoid, and not «ph«roidal in flgnre. 
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gelatme. And in such experimentB, tt^ther with theee minute 
tablets, there maj occur epherular ^gregates of similar crystals 
of rariouB d^rees of coarseness, some small and comparable to 
the crystalline spherules present in the nucleus of calculi con- 
structed of a coi^lomerate of similar minute crystals. 

The crystalline spheres, in short, which occur in conjunction 
with the minute tablets, are comparatively small, and of similarly 
fine crystals. The coarser rosettes, or spheres of oxalate of lime 
produced artificially in colloids, are precisely like those often met 
with in conjunction with the crystalline forms of larger 8i2e,auch 
as constitute the elements of nnclei I and 2. 

The various elements of such a mixed nucleus as that lut men- 
tioned may be found in a single experiment made with a colloid ; 
associated with octahedra (normal, elongated, and gigantic), with 
tablets, uufissured and in process of fission, there may be found 
coarsely crystalline spheres and rosettes of various d^^ees of com- 
plexity. 

In the simplest phase the rosette, artificially produced, consists of 
four elements, somewhat like a Maltese cross. From such simple 
forms gradations are traceable to the more highly complex, which 
result from further fission directed from the mai^n to the centre. 

The rosettes or flattened forms are related to fissure of tablets ; 
the crystalline sphere, or the spherical aggregate of crystals, to 
the regular octahedral crystal. 

The rosette may be imperfect, t. e. wanting in part of its circum- 
ference, 80 as to produce a fan-like aggregate. 

The transition between rosettes and the fan-shaped aggregates 
appears in the asymmetrical forms of the first, of which the ele- 
ments on one side may be proloi^ed far in excess of those around 
the rest of the circumfereDce. 

5. The presence of proper spherules of calcium oxalate in the 
nucleus is exceptional ; we have observed it only twice out of a 
large number of preparations. 

The spheres alluded to are, as observed in our preparations, 
homogeneous, glassy, and without the radial (or concentric) strin 
which occur in the two forms already alluded to as " rosettes " 
and " crystalline spheres." 

The liruciure of the body of calculi of oxalate of lime. 
In considering this it will be most natural to proceed from within 
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outirardB. In all cans the bodj arises in cones of ct7Stallin« 
substance eliarply pointed at their inner ends, and diver^Dg from 
the outer surface of the nncleus. These cones as traced outwards 
present no interspaces, and tbej can nowhere be followed indiri- 
dually for any great distance. This is eridentlj due to the foct that- 
their sides, which are deeply fluted, lie in perfect apposition, or 
are sotured together. The general contour of the cones may be 
deduced from the appearances presented bjr oblique or transverse 
sections. When seen in these ways they are of extremely irre- 
gular outline, deeply sinuous or jagged. In all cases they present 
in longitudinal section a double striation — radial, and transverse 
or circumferential, although one marking only may be present at 
and about the apex, viz. the divergent or radial. 

The radial striation appears as delicate interrupted or incomplete 
lines which diverge in correspondence with the increasing width of 
the cone ; they cannot be traced continuously from apex to base, 
but are comparatively short, and terminate at various distances; 
neither do they diverge with mathematical exactness, but are so- 
directed that if prolonged they would intersect at acute angles in 
various directions. These hnes indicate that the cone is constructed 
of a series of somewhat narrow closely apposed rod>like elements, 
and the irr^ularity of the sides of the cones as studied in oblique^ 
or transverse section results from the same construction. 

In some calculi such a doubly striated crystalline substance 
resulting from the lateral apposition and suturing of such struc- 
tures is traceable to the very surface which may pi%sent a series 
of blunt or rounded points coiuciding with its diflerent elements. 

The fact that the cones can never be traced individually for a 
long distance suggests that their axis is not straight ; they appear 
rather to take a twisted or spiral path. Such an idea is suggested 
by the eonstruction of large dumb-bells of oii^te of lime both 
natural and artificial : in these the le^ets or tabell» are constantly 
found tvrist«d, somewhat as the petals in the contorted testivation 
of a flower, tbe direction of the rotation being, of course, reversed 
on each side of the centre ; the crystalline fibres partake in the 
contortion like the strands of a partially twisted rope, It is 
obvious that if such a dumb-bell were cut longitudinally none - 
of its fibres would be traceable continuously from its centre to 
tbe surface. 

The radially striated cones present a second striation, viz. a 
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traDsverae, or one conc«ntric witb the centre of the calculua. In its 
topical form this is exceedingly delicate, and the appearance ma3r 
aptlj be compared with that of striped muacle-fibre. The lines 
are close, devoid of visible granules, sharply defined, and remark- 
ably parallel. They are of the same nature as the concentric Btriee 
seen in certain of the artificially produced spheres ; but in neither 
case can we offer any satisfactory explanation of their production. 
It need scarcely be stated that in cross-sections of the cones this con- 
centric striation is not to be seen. Sometimes the whole of the body 
of the calculus is composed of such conea so closely applied by their 
sides as to form in sections a continuoi]B zone of clear crystalline sub- 
stance, striated both radially and concentrically with respect to the 
nucleus of the calculus. In many cases, however, there occur in addi- 
tion zones of another substance alternating with those just described. 

Sometimes, and very commonly in the smooth variety of calculus, 
the second substance constitutes the chief portion of the outer part 
of the concretion. In its typical form this substance is non- 
crystalline, and consists of a molecular basis in which lie concen- 
trically arranged lines of distinct granules, dark reddish brown in 
colour. These lines vary in thickness and density; and indivi- 
dually are not always of uniform thickness. 

We regard the nebulous basis- substance as oxalate of lime com- 
Inned with the colloid which forms the organic matrix of the 
calculus, the power of the colloid having obliterated all crystalline 
structure. The brownish granules we regard as urates embedded 
in the matrix during the growth of the calculus.^ 

That this view of the essential nature of the basis-substance is cor* 
rect is supported by the fact that such zones present no sharp line of 
demarcation from the radially striated crystalline substance first de- 
scribed ; every degree of radial striation is to be observed in such 
zones, sometimes faintly indicated, sometimes distinctly pronounced. 

Such zones are probably, moreover, closely related to another 
or second variety, in which a very minute ciystalline structure is 
discernible. 

The minute «ze of the crystals, when visible in such substance, 
indicates the action of colloid added to the urine, but colloid acting 

' When the ulculiu ii at all krgvlj compoaed at iDch mbatuioe the mnroxlde 
t«st ihom the presence of mate. That the teit dou not in all cuei do the 
Mme vhen the cslooln* codIwd* inch Quterisl loicKMCopicall j, dependi probsblj 
on the minnte qoautit; prMeaU 
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with leas power than in the caee where such a structure is merely 
molecular, although even in the latter case the molecular appear- 
ance may be, theoretically,, due not to the presence of minute 
spherical elements, but of crystals.! 

In zones which show a transition between the crystalline and 
non-crystalline forms it may commonly be observed that the 
coloured granules (urate) are present in chief amount at the 
deeper, i. e. the inner parts, or those on the aspect of the zone 
proximal to the centre of the calculus. 

This is possibly indicative of the attraction of the urate granules 
towards the centre whilst in the colloidal basis. A corresponding 
arrangement exists in those zones of biliary calculi which inter- 

' It IB intoTMHog ta olwerve that a iDbtt&Dce of rimilar character! maj be 
artiflcUlljr prodnc«d, in vhicb it ii clear that crjitalliaation U eonceroed. If a 
Mtnrated eolattoD of lodinm phoaphate U added to a Mtanted eolatioD of 
omle of ■mmoniam, potaedam, or sodium, both hAag prefiotul; heated to a 
temperature of OTSr 100° F., the floid becomee on cooling; quite ^latinoiu, like 
freihlj predpitated lilica, to that the teit-tnbe may be completely mverted 
withont any eacipe of ita contenta. It the inbitsDce In tbii stage is examined 
nnder the microacope it prewnti no viiible eTjita}UDe elemeiita, bat oonaiita of a 
very delicately molecalar gMOud-iabttsnee with embedded minei of ipherical 
form, in tome eaaee not very perfect in outline, in others perfect, where th« 
forme are relatively email. In the nme preparation, after a abort ipace of timb 
the Mtue groand-iDbitance ia fonnd to be gradually replaced by cryatalline 
elemente which take the abape of fine cnrved needlee, ine^lariy and eparaelj 
scattered. At the eame time the apherea nndvgo change; in their ontei 
portion fine ipicnlee make their appearance, and increaie in nnmher nntil the 
whole aphere hriitlee with needle points, rarely itraight, bnt latber matted 
farther, thongh alwnyi with thnr free endi directed more or less radially. It 
ii apparent that in tbii caee the mate of loda ii at first precipitated in a 
colloidal form, and that tbia colloid acta npoii ita own cryitalline material eo aa 
to determine it* de|>o«it in apheruUr form, the whole being oltiniately broken 
np into cryatala whra the period of colloidal eiiatence comea to an end. 

It haa long speared to me probable that every chemical gnbatance in passing 
from lolntiDn to the solid form, or in being bora afreah, passea through a stage 
comparable to the colloid. I ventare to propoae the hypothesis tbst what is 
called the " naacent stage " of Tarions anbatuices when set free from combina- 
lions ia really ■ oolloidal one, in which they offer a readiness to combine with 
other substances which they do not present when they have passed into a 
farther faun-crystalline stage. This may be seen in predpitated oxide of iron 
and in ailjca, to name two very different sabstanoes. I venture to think it 
wonld spply to ozone and to many gaseoaa and liqaid substances which at the 
moment of chemical dissociation from other substances are known to have 
remarkable readiness for fresh combination. (W. U. Ord.) 
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Tene betweeo the homc^iieoua peripheral laminee and the stroDgly 
crystalliDe centre : two subetanceB of different crjatalline tendency, 
viz. the cholesterine and biliary pigment, separate after a time, 
though precipitated together, and during tbia process of separa- 
tioQ the pigment is attracted toir&rds the centre, vbilst the cryetal* 
line material coheres at th^ periphery. 

7%e structure of the calculi at a whole, and the relatumthip of 
the microteopic to the macrotcopic forms. 

One of the most interesting of the results offered by the structure 
of thecalculi above discussed is its likeness to the microscopic spheres 
and crystalline aggregations which may be artificially produced, or 
occur as natural formations. Among natural products the urinary 
granules of the snail offer perhaps tbe most parallel examples. 

Each form of calculus, howerer. is represented amongst tbe 
microscopic forms ; besides the perfect sphere, with smooth surface, 
there are met with forms constructed of crystalline elements 
disposed radially about a centre, and of which the outer free ends 
give a sharply spinous character to the whole. The essentially 
crystalline nature of the most perfect sphere is shown in its radial 
striation ; and no sharp line of division can be drawn between the 
spherical crystalline aggregates and perfect spheres. 

The smooth hemp-seed calculus, then, is in its simplest form 
(in which it is devoid of a differentiated nucleus) comparable to 
the simple typical smooth -surfaced microscopic sphere. We do 
not meet, however, with calculi which present in microscopic 
section no concentric striation in conjunction with the radial, 
whereas in the microscopici sphere the concentric strite may be 
wanting, or if present may be numerically few. 

The smooth variety of calculus ia which there are present zones 
of crystalline and non -crystalline substance is closely represented 
in certain of the microscopical spheres. 

Id the urinary granules of the snail several varieties of internal 
structure are to be observed. Some are striated only radially, 
though of as large a size as others ; some are striated both radially 
and concentrically, the concentric stris being less close than the 
radial which they cross, and terminating short of the centre : 
the concentric lines often cease abruptly, so as to define a nucleus 
of leas transparency and striated only in the radial manner j but 
others, resembling the form of calculus under notice, present » 
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more transparent and atructnrelesB peripheral zone of crust, sharplj' 
separated from the radially striated more central part. We have 
-obeerved aloioBt similar forms to the last in urate deposited in the 
mucus of the renal pelvis of a child. 

In the case of biliary calculi this double form of a single sub- 
stance is particularly well marked; towards the centre of the 
calculus the substance will present a distinct radial striation, and 
peripherally a uniformly granular character where the cholesteriue 
is intimately mixed with biliary pigment. 

Again, the less tuberculated form of mulberry calculus, or that 
which may arise without the interposition of secondary crystalline 
nuclei, is accurately represented in certain of the microscopic forms 
of sphemlar oxalate of lime. Such spheres may, in short, be com- 
pound or composite in structure, and present a nodular surface, 
with a corresponding series of coancr radial striae which mark out 
the sphere into closely applied conical processes. The dumb-bell 
itself is a closely allied form, two elements being here concerned 
in the production of the composite structure ; in the next sim- 
plest, four ; and so on with increasing complexity. 

Further, the microscopic calculus composed of distinct crystals 
is represented in artificially produced forms by collections of 
crystals commonly arranged with perfect regularity about a 
centre, aud so of more regular construction than the pathological 
concretion : in calculi of other composition encrusted with crystal- 
line oxalate of lime, however, the crystals of the latter substance 
may be arranged with complete radial precision on the more central 
part of the calculus. 

Finally, in the microscopic forms artidcially produced may be 
seen the first stages in the formation of a distinct " body," such 
as occurs in the calculi. 

Upon the exterior of dumb-liells or more complex compound 
forms there may be regularly arranged smaller elements of sphe- 
roidal figure with rounded angles, but separated by distinct 
intervals from one another. Such represent the crystalline cones 
so frequently referred to as composing the body of the most 
perfect forms of calculi of oxalate of lime (see Fig. 6, p. 97). 

The coloration of calculi of oxalate of lime. 

By Wollaston and Marcet the brown colour which sach calculi 

present was supposed to be due to blood. That blood occurs ad- 
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mixed is undoubted. Id one of the Bections (Q) described in 
this comtuunication briltiant crystals of hsemutoidin (aji iron-free 
product of heamatiD) are present in the nucleus ajid the bodj of 
the calculus. 

The presence of iron, demonstrable in manj of the Bpecimens, 
«an in fact be explained bj common hcemorrhage; but as normal 
urine contains small quantities of iron, in as yet an unknown state 
of combination, this does not exhaust the question. 

As obsorred in nriue, crystals of oxalate of lime are invariably 
devoid of colour. The same is true of the calculi, i. e. the proper 
crystals, whether in the primary Or secondary nuclei, are uucoloured, 
and BO ure the Ui^e crystals of oxalate of lime that are sometimes 
easily recognisable on the surface of calculi of other chemical 
com position. 

It is important to observe that the coloration is not limited to 
such non- crystalline zones as contain embedded granules of urate, 
and is certainly not due to the presence of the Utter. It may 
be diffused through the doubly striated substance of the body 
even where this is most typical; and the molecular basis of 
the "non-crystalline" zones, in which the concentric lines of 
brown granules lie, is also itself of a pale brown colour. It 
varies in degree in different cases, and in different zones of 
the same calculus: sometimes it is, in thin sections, hardly 
recognisable. 

The typical coloration is present in the intestinal calculi of 
oxalate of lime met with in herbivora. The usual macroscopic 
structure of these (of which there are excellent examples in the 
Boyal College of Surgeons, London) is like that of the smooth 
variety of urinary calculus: they are composed of a compact 
substance both radially and concentrically striated ; and they 
-exhibit the characteristic dull brown colour, varying in depth in 
different zones, that is observed in the smoother varieties of the 
urinary forms. Oue of these specimens (W 4, 'Catal^ue of 
•Calculi,' ColL Surg.), in composition nearly pure oxalate of lime, 
has a periphery of crystals which project at the surface, as in 
certain examples of urinary calculus described. 

These considerations lead to the conclusion that the coloration 
-of the urinary forms is due not to urinary pigment, but probably 
to hffimoglobin; and this coloration obtains not in connection 
with the perfect crystals but the crystalline fusions coustructlng 
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the body of the calculus and the molecular zones, in some of which 
a minntc crjetalliDe structure is discernible,— indeed, there is no 
sbarp line of diriaion between the two. 

As to the urgiwic matrix present in all calculi of oxalate of lime, 
iU existeace has been long Icnown ; and its nature baa, most 
recently, been treated by W. Ebatein in his work on urinary 
oal(.-uIi. 

Notice of ohtervalioTU fry other avthort. — Beale (' Urinary 
Deposits,' 3rd edit.. 1869) haa observed cohering dumb-bells in 
the urine, and similar collections in the kidneys in the urinary 
tubules. 

In pi. xi, figs. 12, 13, op. cit., he repreaenta minute concretions of 
oxalate of lime from the case of a man who was passing dumb- 
bells of oxaUte of lime and crystals of uric acid. One o( them is a 
minute compound calculus formed by an t^fgregation of spheroidal 
elements which are doubly striated. 

In fig. 12 he represents a microscopic calculus, doubly striated, 
without differentiated nucleus : to the exterior there adhere a few 
dumb-bells. 

Dr. Vakdyke Castes ('Urinary Calculi,' 187S) atudied nrinary 
calculi by examining fragments of the nucleua and aurroundiiig 
layers with the aid of chemical reagents. He describes in oxalate 
of lime calculi ^1) granules (so appearing under comparatively 
low magnification); (2) crystals; (3) rounded, ovoid, and dumb- 
bell forma (the simplest form, a minute, clear, rounded or oral 
crystal;^ (4) spheroids (doubly striated). 

When of large aize the last named " with their d^ii," may, he 
states, wholly compose the pale, loose, gritty deposits of oxalate of 
lime which are sometimes found in calculi. 

He imagines that the spheres arise in the " clustering and 
blending of the dumb-bell crystala, attended with deposition ou 
the surface of the aggregated particles." The tnberculated charac- 
ter he supposes due to the arched or wavy course of incipient 
laminee corresponding to the contour of subjacent and enclosed 
spheroids. 

He deacribea crystals occurring in the form of rhomboid platea 
or rhomboid prisms, in scattered groups, or disposed in one or 
more layers, which he regards as oxalate of lime from the fact that 

' Id regard to group'S the katbor itktea that auch forms are Mpe^alljr dho- 
ciRted witb uric acid Ikininn ftnd Uf«r> of nratea. 
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Dr. Ord bad obtuned auch crystals in hU experiments made with 
gelatine. 

W. Ebstbdi ('Die Natur und Behandlnng der H&rBstetQe,' 
1884) figures (Taf. iii) a thin section of a small portion of tL« 
bodj of a calculus of oxalate of lime, ahowiog its radial aud con- 
ceotric striation. 

He represents a certain number of more or less spheroidal 
bodies, yellowish in colour, embedded in its substance ; these he 
suggests are calcified epithelial cells from the urinary tract. 
We hare not onraelvea met with similar bodies in anj of our 
sections, and can offer no opinion on their nature, thougli we may 
observe that both Beale and Carter have described the presence of 
dumb-bells of oxalate of lime embedded in calculi of uric acid. 

W. Ebsxsih (' Experimentelle Erzeugung von Hamsteinen,' 
1889) has experimentallj produced urinary calculi in dogs and 
rabbits by the administration of oxamide. 

The excretion appeared as sand in all parts of the urinary track ; 
in the renal pelvis the concretions attained a size of 2 cm. in length 
and 7 mm. in thickness. Like calculi of oxalate of lime, they had 
a wartjr surface, and were in section doubly striated. 

The presence of an oi^nic matrix, giving the reaction of 
albumen, was demonstrated by digesting the calculus in distilled 
vrater at 80°— 90° C. 

Dr. Oeobue Haslet (' Proceedings of the Boyal Society,' 1889). 
in regard to the structure of crystalline pearls, describes them 
as showing basalt-like prisms radiating from the centre to the 
circumference, and us presenting concentric markings as well : the 
prisms he describes as striated, and as branched and interlacing; 
but he imagiiies that the striation resides in the animal matter 
which be conceives to surround each individual prism. 
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8. Hydrtmephrosia, dve to a stricture, apparently congenital, at 
the upper part of the ureter, at the point of its exit from the 
pehia of the kidney. {Card ipeeimen.) 

By W. W. Oed, M.D. 

TAKEN from a boj ag«d one year, who died tweaty-four hours 
after admission to the Victoria Hospital for Children of ex- 
treme ansemia, the cause for whicli could not be discovered. The 
other kidney was normal, except for hEemorrhages similar to those 
in the specimen ; there were a few other hemorrhages of a similar 
character elsewhere. The urine contained a small quantity of 
albumen. That in the dilated kidney was slightly turhid, and 
contained pus cells. F^ruary 9th, 1895. 
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9. Primary carcinoma of the ureter. 

67 Abthuk Fkancib Voelceeb, M.D. 

[With Plate TlA-l 

THE specimen was obtained from a man aged 68 years, who waa 
admitted into the Middlesex Hospital under the care of Dr. 
Cayley. 

Tbe patient stated that he had never been laid up before except 
on one occasion, two jrears previously, when he had an attack of 
iaflneoza. 

Four months before hie admission to the hospital he noticed a 
discoloration of bis urine. 

He was seen on December 7th, 1894, by Dr. Pringle in the out- 
patient department at Middlesei Hospital, and noticed to liave 
<edema of the left ankle. The urine was acid, sp. gr. 1014, and con- 
tained a clot of blood. The patient complained of pain across the 
loins and of nansea, and was unable to take solid food. He was 
admitted under the care of Dr. Cayley, and it was noted that the 
liver was tender, nodular, and enlarged, the liver dulness reaching 
to withiu two inches of the umbilicus. In the left iliac fossa there 
was felt to be some resistance to palpation. 

A fortnight after admission much blood was noted in the urine, 
and tbe patient had lost 9 J lbs. in weight in tbe last three months. 
Three weeks later the liver had enlarged, so that it now reached 
below tbe umbilicus ; it waa very tender. The patient had lost 
14i lbs. in ten days. The patient died nine days later. There 
was no blood in the urine during tbe last week. At tbe autopsy 
tbe body was fairly nourished, and there waa slight jaundice. 
Both legs were oedematous, the left more so than tbe right. The 
transverse colon was adherent to the liver, which waa much enlarged, 
and weighed 6 lbs. 14 oz. The left lobe of the liver was almost 
entirely infiltrated by a pale, rather soft new growth. There were 
numerous nodules of new growth in the right lobe. The nodules 
were not umbilicated. The gall-bladder was natural. 

The left kidney was small, only about one third the size of tbe 
right one. It showed distinct hydronephrosis. The right ureter 
was dilated and thickened. lu the lower two inches of tbe left 
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uret«r was a new growth in the walk of the ureter, which projeuted 
into the lumen of the tube in the form of delicate villous processes 
which were cuiered with blood. On the outer side of the ureter 
wae a mass of new growth the size of a cherry, which was adherent 
to the pelvic brim. 

The bladder contained a buibII blood-clot free in its cavity, and 
projecting from the vesical end of the left ureter was another 
small blood-clot. There was no new growth in the bladder. 

The right kidney and ureter were natural. The lymphatic 
glands along the left side of the aorta were enlarged, being in- 
filtrated with new growth. 

One small nodule of newgrowth was present in the upper lobe 
of the right lung, but no growths were found in the testicles, 
vesiculn seminalee, rectum, or alimentary canal. The aorta was 
markedly atberomatouB, and there was old adhesive [>eri carditis, 
with some hypertrophy of the left ventricle of the heart. 

Microscopical examination of the growth in the left ureter 
showed it to be a villous carcinoma. A delicate branching stroma 
of nucleated fibrous tissue is clad with numerous layers of large 
pyriform epithelial cells having large nuclei. The growth invades 
the muscular layer, and shows as a fibrous alveolated stroma 
containing epithelial cells. 

The secondary growths in the liver have a structure very similar 
to that in the ureter, the epithelial cells clothing the branching 
stroma having a distinctly pyriform or kite-shaped form. 

The specimen is a rare one, and the 'Transactions' of this 
Society do not contain the record of any similar case, although 
there are records of secondary deposits of sarcoma in the ureters. 
I have been unable to find any reference to any case of primary 
carcinoma of the ureter. 

In the twenty -fii'St volume of the ' Transactions of the Patho- 
logical Society,' Dr. Murebison reported a case in which villous 
tumours were found in the pelvis of each kidney, and also in the 
bladder at the orifice of eaoh ureter; and Mr. Bland Sutton calls 
attention to this case as a possible example oC local infection. 
When we consider the similarity of the epithelium iu the ureter 
and bladder, we cannot be aatouisbed at the form the new growth 
has taken, and I should tike to call attention to a point I have 
noticed in a case of a carcinoma of the cervix uteri which was in- 
vading the bladder. In this case projecting into the bladder was 
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DESCRIPTION OF PLATE VIa, 

To illnatrate the microscopical appeamacea present in Dr. 
Toelcker's case of Primary Carcinoma of the Ureter. (Page 133.) 

FlO. 1 ii drawn under a low power (| iacb) to illustrate the gftneral STrango- 
tnoat of the growth. It showi QDmeraat Tilloui processes on the sarfuce of the 
araUr, and the growth inflltritiDg the mtucular coat. 

Fia. 2 1( a portion of one of Um procetaes, ibowiDg the pear-shaped epithelial 
cells covcriag a nucleated flbroas stroma. (^ iiicli.) 
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a TiUouB growth wfaich bad all the microBcopicaJ characters of a 
limpid villous tumour, while the uterine growth was a malignaat 
adenoma. 

A atriking feature in this case of prtmar? carcinoma of the 
uret«r is the large amount of secondary deposit in the liver, for it 
is rare to find aecondary deposits in the liver after primary malig- 
nant disease of tbo bladder. In the last eleven years, at the 
Middlesex Hospital, there were fifteen autopsies made ou cases 
of primary malignant disease of the bladder, and in none were 
there secondary deposits in the liver. 

The points which make me regaid the disease as primary in the 
ureter are — 

i. The nature of the growth, and its similarity to primary villous 

carcinoma of the bladder, 
ii. The want of any microscopical evidence of infiltration of the 

ureter from outside. 
iii. The similarity of the secondary growths in theiiver with the 

primary growth. 
iv. The marked infiltration of the retro- peritoneal lymphatic 
glands on the left side only, and the marked infilti'ation of 
the left lobe of the liver. 
V. The clinical history points to hematuria as the fii-st sign of 

anything wrong. 
It is noticeable that the left kidney is smaller than the right, 
and it is posbible that a calculus may have caused some injury to 
the lower end of the left ureter, and that the malignant growth 
has developed at the site of this injury, but of this there is no 
evidence. February ■4th, 1895, 



10. Reclo-vetical fistu/a due to tuberculous ulceration. 

' By Stephen Paget. 

f|^His specimen was taken from the body of a man who died aud- 
X deuly, the morning alter his admission to the West London 
Hospital, ou September 3rd. The history of his case is as 
follows : 

A. B — , aged 50, but looking much younger : had been in the 
habit of taking a good deal of alcohol. His lungs had for a long 



3dbvG00g[e 



136 GEHlTO>UEI>IARr ORGANS. 

time been^nBOnod, ajid he bad suffered with bntnoptj^is, anJ 
had bitterly been losing fleeb. About a year ago be bad beea 
UQder treatmeot for "obstruction of the bowels," Nine monthB 
ago be bad been treated for " cbronic cystitis." It is not certain 
when feecal matter first made its appearance in bia urine, but for 
some months his urine bad been " suBpicioas." He was said to 
have a weak dilated heart. 

He was admitted at once. The urine b« passed that evening^ 
was heavy i#itb large flakes of soft feces, and was of a turbid 
brown colour and fiscal odour. Ko examination was made of him 
that eveoiug, and be went to bed feeling as well as usual. At 7 
the next morning be was found to be suddenly collapsed, but still 
conscioua, and able to swallow. He quickly sank, and died a few 
hours later, with signs of primary failure of the heart's action. 

Potl-^mortem. — Lunge: both lungs were affected with advanced 
tubercular phthisis. They were also adherent, and empbyaematouft 
in parts, jihere' were two large tubercular caTtties in the left 
upper lobe. Searl .- advanced fatty degeneration ; mitral valve 
incompetent. Liver-, advanced fatty degeneration; advanced 
miliary tuberculosis. 

The spleen was healthy. The kidneys were soft and congested, 
but showed no signs of tubercular disease. 

Miliary tubercles were scattered over the lnwer part of the an- 
terior wall of the peritoneal cavity. The upper and lateral parts 
of the bladder were fixed by old adhesions to tlie abdominal wall. 

The right testicle was half destroyed by a tubercular abscess; 
tbe vas was greatly thickened. 

Between 4be back of tbe bladder, close to the apex, and the 
rectum, about four inches up, there was a tortuous sinus. Tbe 
vesical openii^ admitted a No. 10 English catheter; the rectal 
opening was rather larger and more ragged. The sinus ran a very 
crooked course through the thick, dense inflammatory tissue sur> 
rounding tbe parts. Another sinus, about four inches long, ran 
upward outside tbe front part of tbe rectum, opening into the 
rectum both above and below. 

Tbe rectum above the recto-vesical fistula wss dilated. About 
the level of the fistula it was somewhat contrauted ; and here it 
was compressed by a tough mass of glands, broken down and 
matted together in dense scar-tissue, lying behind tbe rectum. 
October letk, 1894. 
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11. Ulerui didelphya. [Card tpecimm.) 
By ABTHna Toxi^kkb, M.D. 

THE Bpecimeo sbows a double vagina, double cerrix and body of 
tbfl uterus. The Faltopiau tubes and ovariee are natural. 
The recto-Dterine pouch of peritoDeam sbows a tnediau ridge 
dividing it into two lateral pouches. There were no other errors 
of development observed. 

From an unmarried woman aged 28, who died from peritonitis 
following the perforation of a gastric ulcer. 

Nowmher 6th, 1894. 
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. VI. DISEASES, ETC., OF THE ORGANS Ot' 
LOCOMOTION. 

1 . Specimen of otteitu deformana in which lengthening (j/" 
bone it aeen to hate taken, place. 

By H. H. Cluttom. 

THE case was origin^llj recorded in vol, xiiii of ' Path. Soc 
TmnB.,' 1888, p. 259, uuder the following title: "Caae of 
OateitiB Deformans showiag a waot of symmetry and lengthening 
of some of the booes." The patient was in 1886 a woman of sixty- 
five years of age and was laet seen alive in the autuuin of 1894, 
when there was observed to be very little alteration from the 
condition described In 1888, except that the right humerus was just 
beginning to show a little curvature, and the right radius was still 
increasing in size. She died at home in January, 1895. The right 
upper eitremity was i-emoved after death with great difficulty, as 
BO poit-morlem examination was allowed. The specimeu, which 
consists of the right humerus, riidius, and ulna, is now shown to 
confirm the statement which was theu made, namely, that the 
bones affected with this disease may be increased in kngtli as well 
as in thickness. 

The history, the original descriptiou, and the drawing (Fig. 8) of 
the patient during life all show that the case was one of osteitis 
deformans. The full length drawing (Fig. 8), whicb was executed 
in 1888 fioui a photograph, is introduced merely to show thiit the 
case was oiie of osteitis deformans, and requires no special descrip- 
tiou. Figs. 9 and 10, also tjtken during life in 1888, illustrate the 
unsymmetrical churacter of the disease in the up]>cr eitremides. 
It will be noticed that the left humerus is curved ; it was also felt 
during life to be much thicker thau tlie right. In spite of the 
curvature the left humerus, in measuring along the arc of the curve, 
was half to three quaiters of au iuch longer than the right. Of 
the two foreai-ms the right ouly is affected, and is described la the 
following pamgraph. Fig. 11 is the ^'Of I- mortem specimen of the 
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rijifbt forearm shown to the wemben of the Society in Hay, 
1895. The folloirin^ description of the humerus, radius, and 
ulna was drawn up by Mr. Sbattock for the museum of St. 



Thomas's Hospital, wbere tlic bonttB are now placed : — " The right 
humerus with the radius and utna from a woman wbo was the subject 
of osteitis deformans. The humei'us presents scarcely any signs of 
disease except at the lower end, wbere the shaft is slightly thictceued 
and less smooth than natural from osteoplastic periostitis. The 
olecranon fosBa.whieb is deepened by the increased ttituk neas of the 
bone, is rendered irregular by osseous outgrowths ; the thickening 
of the bone is shown also by the formation of a distinct fossa 
above the capitellura in which the head oE the radius has rested, 
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tbe elbow having been kept in tbe semi-flexed position. Tfaere is a 
slight abnormal curvature of the bone forwards, tbe part actually 
bent being the upper half of the shaft. 
"Tbe ulna (Fig. 11) is perfectly normal and quite straight; the 
Fie. 9. Fis. 10. 



radius is extensively diseased. For its entire length the latter is 
increased in circumfeience, and irregular on the surface from 
chrouic inflainniatiou, tbe grooves for the extensor tendons being 
very deep. The moat noteworthy feature, however, is the remarkable 
S-likecnrratureof thebone, duetoitaincreiue in length by the side 
of tbe unaffected ulna. The extreme length of the ulna from tbe 
olecranon to the point of tbe styloid process is 8^ inches; that of the 
radius takeu along its curvature is 9 inches.' When tbe forearm is 
held with the ulna vertical, the lower articular surface of the radius 
looks downwarJs and outwards, tbe elongation having affected tbe 
outer wall of tbe shuft <o a greater extent iban tbe inner. The 
bones of tbe forearm are themselves in a position of byperprona- 
tion, the inferior extremity of the radius lying altt^tber behind 
that of tbe ulna." 

The nnsymmetrical character of tbe disease in the upper ex- 
tremities in this case has enabled a compartson to be made as to 
tbe length of a bone. Without this opportunity it would be 
almost impossible to prove that lengthening could occur in thi» 
disease. Tbe diminution of stature so commonly seen is probably 

1 HeaiDTed in thii way, from tbe olecranon, the nlns ahontd be at leut sa 
iacfa longer than the radius; whereaa In tbli ipecimen tbe radini i( tbe longer 
of the two bonef. 
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epifciuBN or osTisins ue?oruan9. 
Fia. 11. 



Bonei of right foreuiB, of vbich the mdiai alone iliowi eridmce* of oiteltit 
deforntuit with in«rked l«D^lieiiIiig. See further deKrin^on ia the text, 
p. 1«X ^ 
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entirely due to the stooping poBture from curvatnre of the apine, 
80 tliat if leogtbening of the tibus and femora did take place in 
tbe ordinary Bvm metrical variety of the diseage, it would be more 
than counterbahirDCed by the sinking of the spinal column. 

The specimen is also interesting in another way, as was shown 
in the previous record of tbe case, — namely, that single bones may 
at times be affected. The patient showed undoubted evidences of 
osteitis deformans, but such a radius as this might not otherwise 
be accepted aa due to this disease. And yet one must suppose, 
with such evidence before us, that some single bones affected in 
this way are of the class described even when the general cha- 
racters are not so well distributed. 



'i. Acute sepHc epipkyntii. 

By Stephen Paoet. 

rilHE case was that of a boy aged 13, admitted to the West London 
i- Hospital on August 23rd. 1894, having fallen thirty feet. 
He bad his scalp torn half off his head, and a double compound 
fracture of the lower jaw, and contused wounds on both legs. 
His general condition was bo bad that it was impossible to take 
any immediate measures to ensure union of the fractured javr. 
On the 26th his temperature rose to 102° ; and on the 27th the 
left thigh was swollen, hot, and painful, with dilated superficial 
veins, and some effusion of fluid into the knee-joint. An incision 
was made down to the outer aspect of the femur, but no matter 
was found. Signs of septic absorption appeared (delirium, wild 
excitement, tympanites, temperature 108°, respimtions 82, some 
dulness, and harsh breathing on right side of chest), but no 
diarrhoea, sweating, or rigors. The scalp wound was healed: there 
was suppuration round the fragments of the lower jaw. On the 
30th the thigh, which had for a day improved after incision, was 
again incised ; a quantity of pus and blood was let out, and a large 
irregular cavity was found, in which the front of the shaft of the 
femur lay bare of periosteum. 

Two days later he had swelling of the left parotid ; this was at 
once incised, and healed without suppuration. His general con- 
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ditiou became slightlj improved; but bedaores formed, in spite 
of the mo^ careful nursing, and there were signs of slight 
broDcho-pneumonia. Then diarrhtsa set in, with perspirations, 
restleBsnesB at night, rapid loss of tiesh, and constant high 
temperature; and on September 18th the thigh was amputated, 
as the knee-joint was plainly becoming disorganised. The interior 
of the femur was found infiltrated with pus almost as high as the 
neck of the bone : the knee-joint contained about two drachms of 
pus, and its cartilages were aligbtly eroded. The lower epiphysis 
of the femur was separated from tbe shaft hy a gap bait an inch 
wide, and the shaft of the bone was bare of periosteum for about 
four inches up, lying in a very lai^e irregular abscess -cavity. 

TKe boy lived for several weeks after the operation, but in 
the same septic condition. Abscesses formed in otUer parts of 
the body, he became slowly weaker, and died on October 19th. 
Abscesses were found after death in both lungs. 

Ntmember 20fh, 1894. 



3. Endosteal aarevma of the ptUella. 
Shown by D'Abct Powkb for BoBBET Jombb (Liverpool). 

ALONaiTVDiNAL secUon through the knee-joint showing an en- 
dosteal sarcoma of tbe patella. The tumour in its shrunken 
condition measures 4 inches in length and 2^ inches in thickness. 
It involves the whole substance of tbe patella, which is consider- 
ably increased in size. The bone appears to have disappeared 
completely, but the articular cartilage is healtby though it has 
become concave towards the cavity of tbe joint. The patella 
therefore presents very much the appearance usually seen in the 
tibia when its head has been expanded by an endosteal sarcoma. 
The tumour is solid, aod microscopically consists of an ordinary 
myeloid sarcoma in which the multinucleated cells ore very 
numerous. 

The femur, tibia, and fibula, as well as the articular surface of 
the knee, appear to be quite healthy. 

The patient was a girl ^ed 20, who fell upon her knee in the 
summer of 1890. She suffered pain and inconvenience for four or 
five days after tbe injury, but recovered completely. She again 
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fell apou the aame knee, in the spring of 1891 ; although the fall 
was not a serere one, the knee*cap commenced to swell. She came 



tbe right kQee>«»p. 

to consult Mr. Bobert Joues in 1892, about twelve months after the 
second accident. She then appeared to be suffering from a chronic 
inflammation of the bursa patella; the skin, however, was blue and 
brawny, and the hollow around the patella was obliterated. Pres- 
sure was therefore applied over the knee-cap, and the patient was 
sent away with a back-splint on the affected leg. Six weeks later 
the knee was more swollen, and as tbe swelling appeared to 
fluctuate it was aspirated, but onlj blood was withdrawn. The 
patient would not allow an incision to be made into the tumour, 
and she was accordingly sent home again in a splint, but no 
farther pressure was applied over tbe joint. This treatment was 
continued for a period of twelve months, during which the swelling 
steadily increased in size. The patient's permission to incise the 
tumour was at lost obtained. It was found to be a sarcoma, and 
the thigh was amputated in its lower third. 
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The specimen is of interest, and must, I thiok, be rare. No 

growth from a patella has been shown at this Society, and there is 

none in the museum of St. Bartholomew's Hospital. The Hun- 

terian Collection (No. 1637) contains an endosteal myeloid sar- 

Fia. 18. 



coma of the patella. It was presented by Sir Astley Cooper. It 
differs from the present growth in being cystic, 

The especial interest attaching to this preparation is the diffi- 
culty in recognising it, for so experienced a surgeon aa Mr. Robert 
Jones was evidently for some time in the dark as to its true nature. 
Its solidity probably accounts for the absence of egg-shell crack- 
ling and pulsation. 

The specimen has been presented to the Boyal College of Sur- 
geons, and it is numbered 163?a in the Hunteiiau Collection, and 
a thin section is in the museum of St. Bartholomew's Hospital, 
No. 453b. Febrvury I9ih. 1895. 

10 
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4. Chonitrotarcoma of right humerta. 
Bj Hbbbbbt Show, M.!D. 

THE specimen vaa removed in April last, bj ampntotion a,t the 
sboalder- joint, from a well-dereloped young woman of 22. 
She had felt pain one year nine months, recently much more 
fleT«re, hut had noticed the tumour only five weeks. No family 
history of malignancy. Hard work as a j^neral servant appeared 
to have been the sole exciting canse -, there was no remembrance 
of any direct violence. The patient remains well to present time. 

That gradnal mei^ng of well-oiganised tisane into the embryonic 
epindle-cells of malignancy, which is specially associated with 
the group of "cartilaginous tumours " (vide ' Pact's Surgical 
Pathology,' lecture xxvi), is well exemplified by the specimen, 
which presents three distinct zones; the upper of well-formed 
bone, the middle of cartilage, the lower of spindle-celled paren- 
chyma mingled with cartil^e nodules (slide exhibited). 

These tumours grow more or less slowly to an immense size, alvays 
eventually passing iuto sarcoma. Sir J. Paget (loc. cit.) depicts 
one removed, after forty years' growth, from a naval surgeon, who 
shortly afterwards died apparently from cheat metastasis. They 
are specially prone to attack the upper extremity of the bumeras. 
The question of causation is interestii^; ; traumatism or conditions 
involving cbrooic bypenemia are the immediate antecedents. Of 
cases seen by tbe author, one of eight years' duration was in a 
sailor; two or three others in young girls who had been compelled 
to work hard at mechanical occupations. He believed that the 
growths were often primarily due to residual cells or nodules of 
unossified cartilage. For the multiple cartilaginous tumours ou 
the hands and feet of children this explanation was almost cer- 
tainly true. In the present specimen the tumour appeared to be 
of periosteal origin ; but aa the periosteum, when irritated, ordi- 
narily develops spindle- sarcoma tissue only, some additional reason 
is necessary to account for the large masses of cartilage and bone 
found in this rather exceptional group of neoplasms. 

December 4ih, 1894. 
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5. T^^rcuiar diteate it^ltrating the tibia, and secondarily 
implicating the knee-joint. {Card tpecimen.) 

By WiLLIAH HSMBT BattlB. 

I^His specimeii was removed by amputation from a disch&i^ed 
soldier aged 25. Admitted io tlie Boyal Free Hospital oo 
September 23rd. Amputatiun lower third of thigh October 3rd. 
Left hospital October 23rd, 1894. Fall at football in June, 1898, 
but DO pain until a mouth later. 

Section of upper end of left leg, showing interior of knee-joint, 
the capinle of which is the seat of tubercular deposit in an early 
stage. The head and part of the shaft of the tibia have been cut 
in two with a saw. The interior of the bone is changed into a soft 
yellow mass which extends across the bone within the compact 
tissue ; in it is a canal made by the finger daring a preliminary 
«zploratjon. The disease extended Into the joint through the 
external tuberosity, where it also caused most marked symptoms, 
including bulging. It extended four inches in a wedge-shaped 
manner down the shaft. Uay 21sf, 1895. 
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VII. DISEASES, ETC., OF THE DUCTLESS GLANDS. 

1, A case of enlarged ipleen in a child aged six. 

By William Collibb, M.D. 

THE Bpleeu was taktta from the body of a feoiale child a^ed six 
years, who was admitted into the RadcHffe Infirmary April 
4th, 1894, and died there on September 7th. The mother stated 
that the child was a very fine and healthy infant up to the a^ 
of eight months, when she had a severe illness the nature of 
which is not known. When about two years old the abdomen was 
noticed to be enlai^ed and steadily increased in size. At the ^e 
of three she was for some months an inmate of the WolTerhamptou 
Hospital, and the mother stated that she was assured that the child 
could not live many months. On admission to the infirmary the 
child was excessively emaciated. We found evidence of broncho- 
pneumonia and pleurisy, and tubercle was suspected, but during 
her stay the lung symptoms cleared up. Temperature was as a 
rule subnormal. The blood was carefully examined on several 
occasions, hut no excess of white corpuscles found. The red cor- 
puscles were misshapen, and did not form good rouleaux. Urine 
throughout contained a cloud of albumen. Beyond slight beading 
of the ribs, there was no evidence of rickets. Tip to a few days 
before death, beyond being excessively feeble, the child did not 
eeem to suffer much pain, and was exceedingly cheerful. Death 
seemed to be accelerated by an attack of epiataiis and sickness. 

There was evidence of recent pleuritic adhesions on both sides. 
The bases were much congested, but no sign of tubercle was found 
anywhere. The spleen weighed 4 lbs. 2 oz., the child 23 lbs., there- 
fore more than one sixthof the total body weight, the normal being 
1 to 400. White irregular patches appeared on the surface of the 
oi^n, which on section corresponded with a whitish infiltration of 
the spleen substance. All the mesenteric glands were enlaiged. 
On microscopic examination the splenic reticulum is seen to be 
replaced by very large endothelioid cells, in places packed closely 
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together aod filling the whole splenic ainuaeB. In su«h places the 
fclood-sTippIj is almost nil, and the large cells show a tendency to 
degenerate. In such places also there ia a slight increase in tlie 
thickness of the trabecuhe. The Malp^hian corpuscles cannot be dis- 
tinguiahed. Small arterioles are seen closely surrounded by the large 
«ell8. In some oE the retro -peritoneal glands examined the adenoid 
tissue was seen to be largely replaced, especially at the periphery, 
by large cells similar to those in the spleen. Some small grey points 
like tubercles in smaller omentum found to be young lymphatic 
glands. The mother stated that she had had seven children, four 
of whom had died previously to this one, — one of infiammation of 
the lungs, two of consumption of bowel (tubercle), one in the 
infirmary six years previously. 

On examining our post-mortem record I found that this child 
was admitted under my coUe^ue, Dr. Brooks, October 4th, 1888, 
and died November 27th. She was admitted with bronchitis and 
-enlarged spleen, and gradually lost strength and died of exhaustion. 
A soft cheesy mass was found in the posterior mediastinum, but no 
trace of any tubercular deposit in lungs or elsewhere. Spleen 
was found to be enormously and uniformly enlarged; weighed 
25 oz. On section it seemed to be congested, and in substance 
was firm though somewhat friable. January 16tt, 1895. 

Meporl of the Morbid Orowths Committee on Dr. Collier'* gpecimon 
of enlarged spleen. — A longitudinal section through the middle of 
the spleen shows, towards its convex border, a zone occupying two 
thirds of its length of a mottled white colour. The rest of the 
flection shows no abnormality. This zone varies in depth from a 
quarter of an inch to an inch, and in places is made up of wedge- 
shaped masses, with radiating processes of fibrous scar-tissue. There 
are no defined caseous foci, nor any evidence of thickening of the 
vessel walls. The capsule covering the affected zones is distinctly 
thickened. These appearances are similar to those commonly 
attributed to syphilis. The evidence is, however, insufficient to 
enable us to make any dogmatic statement on the subject. The 
scarring of the tissue is, however, a^inst either of the suggestions 
which were made at the meeting, viz. that the condition might be 
lymphadenomatous or sarcomatous. 

The existence of a similar fatal enlargement of the spleen in an 
«lder sister should not be lost sight of. 
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We BgTW vith the author in his statement that the moat obvioas 
feature in a microscopical section, taken from the central portion 
of the oi^an, is the presence of an enormoos niiniber of endothelial- 
like cells, while the leucocytes and Malpighian bodies are greatly 
diminished in number. 

l!btB appearance is similar to that which is not uucommoa in the 
lymphatic glands, and was present in the lymphatic glands in the 
present case. 

J. H. Tarobtt. 
G-, Nkwton Pitt, 
(Chairman) S. G. Shattoce. 



2. Fibro-cdenomatouB /itmour of the ttipra-renal. 
By H. D. BoLLESTON, M.D. 

IK the upper part of the left supra-renal body, projecting from 
the anterior surface, there was a localised swelling, rather 
larger than a walnut. It arose somewhat abruptly from the 
remainder of the supra-renal capaule, which had on its surface a 
few of the collections of supra-renal cells, in an advanced state of 
fatty d^eneration and yellow in colour, called adenomata. 

Oil section this tumour was of a dark brownish-red colour, with 
a few htemorrhagic spots, and so differed markedly from the Urge 
" adenomata " occasionally seen. The surface was not translucentr 
and there were no distinctly caseous areas. 

It was removed from the body of a man a^ed fifty-four years, 
who died in St. Qeorge's Hospital oF granular kidneys. There 
was no abnoi-mal distribution of pigment on the skin, or any 
symptom suggesting Addison's disease. There was no tubercle or 
any sign of syphilis in any part of the body. The Other supra- 
renal body was normal. 

Microscopic sections were taken from Torious parts of the 
growth, and all showed the same changes, though rarying in 
degree. 

The supra-renal tissue, though altered, could be easily recognised ; 
the uormal arrangement of the layers in the cortex was somewhat 
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obacnred, but not entirely tost. The columns of supra-renal cells 
were separated and compressed b; strands of vrell-formed fibrous 
tissue, so as to produce an appearance homolc^ous to cirrhosis of 
the liTer. There was more fibrous tissue in the deeper parts of the 
tumour than on the surface. Running in this fibrous tissue were 
well-formed and lai^ blood-vessels. The supra-renal cells were 
somewhat atrophied, bnt did not show any fatty infiltration. No 
caseous areas were found, and tubercle bacilli were not dis> 
coTcred. 

The remainder of the supra-renal body showed no fibrous 
increase, so that this condition is not one of general cirrhosis, sncb 
as was described by Dr. Sidney Martin in the ' lUnstrated Medical 
News ' of December 15th, 1888, and no cause for a local drrhosifl. 
such as tubercle or syphilis, is forthcoming. 

The appearances differed from that of the large adenoma or 
struma llpomatosa supra-renalis (Virchow) in two points : 

(i) The presenceof alarge quantity of fibroustissue, containing 
large and well-formed vessels ; and 

(ii) In tUe absence of any fat in the supra-renal cells. 

The general resomblance of the columns of cells to those of a 
normal supra-renal body and the presence of well-formed ressels 
running in old fibrous tissue negatived the idea that the tumour 
was a carcinoma in any early st^e. 

The tumour may be considered as a fibro-adenoma of the supra- 
renal body. October \6th, 1894. 
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1. Carcinoma ariting in the bed of the thumb-nail. 

By Edgab WiLtKTT. 

THE specimen consisted of one half of a more or lees spherical 
growth springing from and surrounding the ungual pbaluiz 
of the thumb the surface was nodular and uneven, and the skia 



Section of the thiinb and tDnonr. From ■ pbotognph. NatnnU liie- 
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over the tumour was destroyed by ulcerfttion ; the nail, still em- 
bedded in the growth, had been displaced and pushed upwards 
from its bed. On the cut surface the tumour appeared strictly 
limited to the last phalanx, the whole of which was involved, so 
that the remains of the bone could not be made out. 

Microscopically its atructure was found to consist of irregular 
masses of deeply stained nucleated cells arranged irregularly in a 
meshwork of fibrous tissue; the cells appeared to be epithelial in 
character, somewhat similar to those forming a healthy nail ; they 
did not grow from tbe surface ; their arrangement recalled the 
structure of rodent nicer; there was nothing at all resembling 
nest^cells to be seen. Tbe tumour was considered to be a car* 
<:inoma. 

The clinical history is interesting and as follows : — The patient 
was an old lady, eighty years of a^e at tbe time of the amputation 
of the thumb in November, 1892. The tumour had been growing 
for seven years, but had increased rather rapidly recently. It 
hud been treated by the injection of methyl violet into its sub- 
stance on alternate days for three weeks ; the only effect waa to 
produce a certain amount of shrinking from loss of substance by 
ulceration, but with much iucreased discomfort ; the whole thumb 
was therefore removed. There was tben no glanduUr enlarge- 
ment, and a year later she was quite well. At the present time 
(April, 1895) she is still alive and in fair health, but there is a 
mass in the axilla as large as a hen's i^g, also of slow growth. 

A microscopical section was shown. April Snd, 1695. 



2. Cancer of ariilary akin glandt. 

By P. T. Paul. 

[With Plate VII, figs. 1—4.] 

IN February of this year, 1694, Dr. Owen Bowen, of Zjiverpool, 
brought me a patient with a malignant growth in the right 
axilla. She waa a young woman twenty-nine years of age, and 
the mother of five children. She first noticed a lump in her axilU 
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two and a bait years ago whilat mining ber fourth child. It 
caused no pain, and she was not conscious of any wetness or 
discharge from it. In the coarse of a month or six weeks it 
subsided and disappeared without treatment. On the birth of her 
fifth child, sixteen months ago, the lump returned. This time it 
did not go away, but four months later became painful. How- 
ever, she still took very little notice of it, and wiuted another six 
months before showing it to ber doctor. He at onoe decided that 
the tumour was maUgnant, and advised its removal, but it was 
not until six mouths more had been lost that she consented to 
consult me. 

On lifting the right arm a most tj-picol-loobing sdrrhous 
carcinoma was revealed in the middle of the right axilla. It 
consisted of a bluish, shiny, prominent lump the sixe of a filbert, 
and beside it another smaller lump adherent to the skin, but not 
raised. Over the latter the skin was white and puckered, and had 
the characteristic "pigsldD" appeaianco ; whilst beneath the- 
tumours hard cancerous gUnds could be felt extending in a 
diminishing chain to the apex of the axilla. There was no 
appearance of a nipple or duct opening on the surface, and the 
tumour had no cooDection whatever with the breasts, both of 
whicli were normal. 

A week later with the help of Dr. Bowen I exdsed the growth, 
and dissected out all the axillary glands. The patient recovered 
qaickly ; but the tumour recurred, and five months afterwards I 
saw her with extensive internal secondary deposits, from which 
she died in September. 

On cutting the tumour in halves the new growth was seen to 
have originated in some creamy white tough tissue, reminding one 
exactly of msmmaiy gland. In parts there were small cysts or 
dilated ducts, particularly between the two lumps and near the- 
Burfa«»j; but just beneath the true skin all the ducts came to a 
sudden atop. However, upon carefully examining the sorface- 
above them minute pores were detected, though no visible com- 
municaUon between the two existed. The pores were apparently 
in connection with the bair follicles, and were distributed over a 
space the size of a florin in the centre of the axilla. The secretion 
conttuned in the ducts was white, and resembled iDspiisatod roilk> 
The tumour had evidently originated in one ot those " axillary 
lumps" described by Dr. F. H. Ghampneys, and regarded by him 
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oa "tnctB of BkJD in which the mammary fonction is developed in 
lying-in women." 

In a paper bj Dr. Gharlei Creighton on " Tumours arising from 
the skin glands of the d(^," published in the 'Transactions of the 
lfedico>Gbimrgical Society' (or 1882, he describes these structures 
as large convolute tubular glands, the ducts from wUich frequently 
open into the bair^follicles. They iioseess a very characteristic 
microscopical appearance, owing to the fact that the cubical 
epithelial lining rests upon a layer of nnstriped muscular fibre, 
which gives to the gland tubes a marked longitudinally ribbed or 
striated character. He r^ards these Aog glands as being of a 
special type, and states that they do not secrete the ordinary 
perspiration. At the same time he considers them identical in 
structure with certain patches of skin glands met with in the 
human axilla, breast-areola, and groin. Special axillary skia 
glands are described by many anatomists. They an met with in 
some subjects as a pad about the size and thickness of a florin, 
situated just beneath the skin in the centre of the axilla. The 
pad is composed of large oonvolnte tubular glands having the 
structure of sweat-glands, and the fluid they secrete yields the 
peculiar axillary odour. Creighton regards them as ol>solet» 
accessory sexual structures. 

The specialised muscnlar coat of large sweat-glands is a well- 
recognised anatomical observation. Sch&fcr, Heale, Strieker, and 
Eolliker all refer to it in their works ; and Stirling notes the point 
referred to by Creighton that the ducts of the skin glands of the 
dog, which he calls sweat^lands, open into the hair-follicles a 
little above those of the sebaceous glands. Mansell Moullin has 
described a similar striated muscular coat as the membrana 
propria of the breast ducts. Henle has detected muscular fibres 
in the breast ducts, bnt their presence is not generally admitted, 
except in connection with the lai^ ducts of the nipple. 

Dr. Champneys has recently had the opportunity of examining 
microscopically two specimens of the milk-secreting axillary lumps 
previously described and published in the paper referred to. He 
has been kind enough to write me respecting their structure, and 
informs me that they are composed of a mass of overgrown sweat* 
glands. This being the case, it would appear that these peculiar 
tumours are derived from the special axillary glands, from which 
they differ more in function than structure. All the above obser- 
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nations seem to fa&ve an important bearing upoa the specimeu 
submitted this STeninf^. 

In describing its microficopical characters it will be well to 
conBider separately the new growth and the equallv abnormal 
glmid tissue in which it originated. I will begin with the former. 
The tumour, as has already been stated, bad the naked-eye and 
-clinical features of a trpical scirrhous cancer, indisUnguishable from 
scirrhous mammie. This appearance is quite borne out by its 
microscopical structure (see Plate Til, fig. 1). The cells are of the 
«ommoD breast cancer type, and are arranged in the usual manner ; 
souietimes in lai^ alveolar spaces, aod sometimes in lines amongst 
a coarse fibrous stroma. In the older parts the cells have under* 
gone fatty degeneration, and the coarse fibrous alveoli are almost 
empty. The same features characterise the infection of the 
lymphatic glands, and the mode of extension of the gn)wth in 
both the ducts and acini of the deeper gland tissue is essentially 
the same as in true mammary cancer. Hence in both clinical and 
pathological features this tumour markedly resembles cancer of 
the breast ; but at the same time it is important to bear in mind 
that Dr. Creighton's tumours of the skin glands of the dog also 
had BcirrhuB-like characters, which are well depicted in the 
engraviugs accompanying his paper. 

Now to describe the abnormal gland tissue in which the tumour 
origiuated. In the deeper parts it consists of tree-like, branching 
ducts, terminating in breast-bke acini, lined respectively with 
columnar and cubical epithelium {see Phvte VII, fig. 3). The aciui 
are embedded in fibrous and adipose tissue, and are grouped in fma\l 
lobules very much like mammary gland. In places the eucircling 
fibrous tissue is in eircess, and then resembles the more delicate, 
translucent, and highly nucleated tissue of adeno-fibroma. In 
fact, the acini are so essentially breast- 1 ike in every detail that 
their nature hardly admits of question. The greater proportion 
of the gland tissue consists of duct-like structures. Some of these 
are very large, having been distended with fluid when fixed. 
Others are large ducts, but in a state of contraction, and amongst 
them are numerous smaller tubes, many of which are arranged in 
a convolute manner like very large sweat-glands, but others 
terminate in acini. In my judgment these are all varieties of the 
same structure. It is not easy to trace the small branches derived 
from the acini into these larger ducts; but here and there in a 
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DESCRIPTION OF PLiTE VII. 

(Reproductions in collotype of pbotographs taken hj Mr. Paul.) 

Pigs. 1 to 4 illustrate tlie paper on " Cancer of the Axillary 
Skin Glands" (p. 153), and Gg. 5 that on " SubcutaDeous Horny 
Tumour" (p. 153). 

Fig. 1 thovt tbe dnct of an aiiUvy glaod opauiag iahi k liur>ro1licle. 
« 30. 
Fio. 2.— Coili of gUnd tobei wltb itriaUd tout, x 80. 
Flo. 3.— Breut-libe gUnd tiune. x 20. 
Fio. 4.— The new growth, x 160. 

Fia. 6. — SectioD of tbe subcutaDoooi bora; tumour, x 20. 
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lucky aectioD the connection may be distinctly seen, and is 
perhaps after all not much more difficult to follow than in the case 
of normal breast. The lar^r ducts have a dense fibrous sheathe 
ThoHO which are dilated arc spherical or oval on aectiun, and are- 
lined with a single layer of cubical epithelium. Empty ducts are^ 
lined with columnar epithelium, and are corrugated in section like 
the normal ducts of the nipple. In all, aod especially in the- 
smaller coils, one sees plainly through the clear, thin, cubical 
epithelium the delicate, elongated nuclei of unstriped muscular 
fibres, and the longitudinal striation due to them, and described 
by Creighton as characteristic of the special axillary and dog- 
glatids. This appearance is the most striking and peculiar hJsto- 
lexical feature present (see Plate VII, fig. 2). 

The secretion in the ducts has generally the appearance of 
inspissated milk ; but in some there are large round cells filled with 
fat, and conttuning one or sometimes two small distinct nuclei. 
They are like sebaceous cells, bat are probably a sort of colostrum 
corpuscles, and exactly resemble cells which may be met with in 
the ducts of some breast tumours, or in tbe lactating gland. 

The lai^e dilated ducts a little below the level of the b air- follicles^ 
and just beneath the layer of normal sweat-glands, suddenly con- 
tract to form a small, tbick-walled tube with very little luuien, 
which passes upwards in the line of the bair-folJicles to enter one of 
the latter a little below the surface, that is, rather above the entrance 
of the ducts of the sebaceous glands, as described by Stirling in 
the case of the skin glands of the dog (see Plate VII, fig. 1). 80 
far as I can traee them, no ducts but those of normal sweat-glanda 
open on the surface independently of tbe hair- follicles, an obser- 
vation which has been rendered almost certain by the eiamination 
of numerous horizontal sections of the skin over the tumour. 

Normal sebaceous glands are present, and are connected with 
the same hair-follicles as the special gland ducts ; but they are 
neither very lai^ nor very numerous. Normal sweat-glands of 
tbe usual size are also present in fair quantity. Their ducts dis> 
charge in the ordinary manner on the surface of the skia. 
Although some of the abnormal gland tissue resembles very large 
sweat coils, no transitional condition can be detected between it 
and the normal small sweat-glands ; but, on the other hand, there 
are many intermediate states between the large convolute tubes 
and the very big ducts. Moreover the malignant growth invades 
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the Ifirge coils freely, aa well as the lai^ ducts and breast-like 
acini ; but it seems alwajs to avoid tbe true sweat-glands, even 
altbongh loany of them are partly lurrounded by it. All this 
tends to show that the peculiar glaods present in this specimen 
in which the tnmour originated aie something different from sweat- 
glands, although the; have some marked structural features in 
common with them. 

The following is a summary of the chief points to which I have 
endeavoured to direct the attention of the Society, 

1. The new growth in this specimen is like a typical scirrhous 
carcinoma of the breast. 

2. It has not originated in a true supernumerary mamma, nor in 
a sequestrated portion of a normal mamma, but in a patch of 
axillary glands differing from both sebaceous and sweat gUnds. 

3. These glands are complex in structure, the adni resembling 
breast, and the ducts sweat-gland tissue, whilst they discharge 
their secretion into the hair- follicles after the manner of the con- 
volute tubular glands of the dog's skin. 

4. The secretion is milk-like in character. 

5. Normal sweat and sebaceous glands are present in the same 
tract of skin ; but there ure uo transitional conditions between 
these and the peculiar glands, and they are nowhere invaded by 
the new growth. 

The conclusion at which I have arrived is that these peculiar 
glands are distinctly abnormal, that they occupy a position inter- 
mediate between breast and sweat-gland, and indicate a closer 
morphological association between the two than is ordinarily 
assumed. I fail to see why the sebaceous gland should be specially 
regarded as homologous with breast. There appears to be no 
stronger reason than because its secretion is always fatty. On the 
other hand, the sweat-gland has points of closer resemblance. It, 
like breast, can remain quiescent or secrete in laige quantity as 
required, and without modification of structure its secretion may 
become fatty, as in the case of the ceruminous glands, the breast 
areola, and some other tubular skin glands. Moreover the sweat- 
glands, and in the human subject especially the lai^ axillary 
glands, yielA the characteristic odour of the animal, whilst the 
same odour may be detected in the milk. Yet another point is that 
the neoplasms of sebaceous glands do not resemble those of the 
breast, either in cancerous, adenomatous, or cystic formations; 
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whilst both Creightoo's dog tumours aud this specimeo are indis- 
tiuguishable from ordinarj mammary caocer. 

Finally it is interesting to me as an advocate of the sebaceous 
ori^n of rodent ulcer to note that a carcinoma derived from struc- 
tures allied to sweat-glands has totally different histological 
characters, and it may be further experience will show that other 
cases of so-called scirrhus of the skin are really examples of true 
aweat-gland carcinoma. December 6th, 1894. 



3. St^cutaneotu homf/ tumour (to-calied calcijpinff tebaceout 
adenoma). (Card ipecimen.) 

Bt F. T. Papi.. 

[With Plate VH, fig. 6.] 

IM January, 1894, Dr. Archer, of LiTcrpool, sent me a healthy 
young man, aged 28, with a very peculiar-looking tumour in 
the shin overthe left deltoid muscle. It commenced eighteen mouths 
previously as a small pimple, which he was in the habit of empty- 
ing by pinching between his finger aud thumb, when the dischai^ 
would shoot out as from a distended sebaceous follicle. For about 
six months be frequently used to squeeze it in tbis way, but it 
gradually got larger all the time. Subsequently pinching had no 
effect, so he left it alone ; but it contiaued to grow all the same 
until it attained the size of a walnut about three months back, 
since when he thinks it has not increased in size. No other 
member of his family has suffered from a similar conditioD. 

When seen the tumour projected from the sur&ce of the akin, 
and presented a bright red angry appearance, though not inflamed. 
It consisted of a central kernel the size of a filbert as hard as bone, 
whilst the surrounding skin was swollen, aud had undeigone a 
mucoid degeoeration so as to be quite translucent like very clear 
lines gravidaruni. The translucency was such as to render the 
outline of the central hard tumour dimly visibte, and was the cause 
of the angry appearance, owing to the visible redness of all the 
blood-vessels. 
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On January 29th tbe tumour was excised, and prepared for 
microacopical examination. The new growth was limited to the 
central bard part, the rest of the tumour being merely altered skin 
(see Fig. 15). The former was completely encapsuled and very 
hard, but could juet be cut in the freezing microtome without 
decalcification ; in fact, decalcifying agents bad very little effect in 
reducing the hardness. The growth was composed of lai^e, more or 
less spherical acini (see Plate VII, fig. 5), the oldest of which were 
whitish and very hard, whilst the more recent were smaller and 
quite soft. The appearance of the young growth reminded one at 



Snbcutaneou* bomy tnmonr from the •kin of the deltoid r^on. Tlie upper 
half showa the tumour fa titu. Tfai- lower half tbe tmooth -welled cavity 
ocmpied by it (S). (1) Older part of the tamour with edTenced homy 
chonges. (!) More recent toft growth. From a photograph of the 
hardened specimen. 

once of an acinous form of rodent ulcer sometimes met with on 
the eyelids. These recently grown acini were round or OTal, and 
were filled with polygonal epithelial cells with indistinct walls, 
but brightly stoning nuclei. The peripheral layer were more 
distinct and sometimes cubical in shape, but not nearly so well 
differentiated as in skin or in rodent ulcer— a condition which was 
perhaps due to the pressure of the actumulated cells. In the 
older parts the centre of each acinus was occupied by a mass of 
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homy epitfaelinm, in which the nuclei were clearly visible, though 
they remained unstained. In still older acini all but the outer- 
most row or two of cells bad undergone the horny change, and they 
were split up into crumpled layers amongst which were spots of 
small opaque, granular deposits of lime salts. In these older 
parts there was a tendency for the central homy cells to separate 
and change into d4hrit, whilst the neighbouring interacinous con- 
nectlTe tissue showed signs of irritation, and contained some giant- 
cells. One could imagine that in time ossification would have 
occurred here. As a further indication of the homy nature of the 
tumour it was observed that upon drying and burning tbin slices 
of it a smell of burnt feathers was given off. 

The history and general structure of this tumour shows that it 
originated in a sebaceous or hair follicle, and its histological and 
other characters prove that the primary and principal cause of its 
hardness was in a much larger d^ree owing to keratogenous than 
to calcareous change. This being the case, it must be erroneous 
to describe snch a tumour as a calcifying adenoma. It seems to 
me that it is patholc^cally Identical with the sebaceous horn, 
only in this specimen the homy growth has taken place beneath 
the skin instead of upon the surface. A similar tumour was 
exhibited at this Society by Mr. Eve in 1662, and is recorded in the 
33rd volume of the ' Transactions,' p. 335. I had not the oppor- 
tnnity of seeing it, but he baa seen my specimen, and tells me that 
they are identical. I have once previously met with a growth like 
this. It was about the same size, and had the same angry red look, 
and was situated on the forehead of a young man. Mr. Larkin 
undertook the microscopical eiamination, and found the structure 
to be similar to that described above. December 4dh, 1894. 
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1. Malignant growth in the glandi of the groin folhwing the 
tubndence of a painful enlargement of the glands, with 
secondary growths in the skin at a distance from the 
primary tumottr. 

By Chables A. Mortoh. 

Tifia case seems to me of interest as one of primary malignant 
(^wth of the glands — ^malignant both as to wide infiltration 
of the surrounding tissues and dlssemin&tion in distant parts- 
associated with a previons condition of temporary very painfol 
enlat^meDt of the same set of glands, the characters of malignant 
growth supervening on the subsidence of that temporary enlai^- 
ment. Cases of lymphadenoma are described which present similar 
features. In this disease lymphoid growths may occur in distant 
parte, such as the testicle and omentum, as well as in the lungs, 
liver, and kidneys, where there is no lymphoid tissue, and in two of 
Professor Qreenfield'e cases recorded in the ' Transactions ' of this 
Society (vol. xxvii, p. 275) nodules appeared in the sldn at a 
distance from the primary growth. In the case in which the 
histology of these nodules is given they are described as lymphoid 
in structure. 

But the chief iuterest of the growth in the case which I now 
record is that, although it was preceded by symmetrical, very 
painful gland eolargement, showing that it was not simply a 
case of primary sarcoma of the glands, yet there is no lymphoid 
reticulum in the primary growth, and the cells are larger than 
lymphoid gland cells, and the secondary growths in the abdominal 
wall at a distance from the primary growths, and the secondary 
growths in the lungs are exactly like sarcoma, for not only can no 
lymphoid reticulum be detected in them, but many of the cells are 
of the spindle form. Hence I think we have a growth exactly 
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analogous to earcoma in Btructure, but affecting glands Bjmmetri- 
cally after the subsidence of a painful enlai^ement. The Teasels 
certainly, in most of the grovths, have well-formed walls, thus 
differing from those in round-celled sarconia; but in one lung 
growth they are quite like the Tessels of round>celled sarcoma. 

The relation between Ijmphadenoma and sarcoma is a very 
interesting one. The terms I jmpho- sarcoma and lymplio-sarco- 
matosis have been used with such different meanings, that I will 
not employ them here. But the reasons for regarding Hodgkin's 
disease as distinct from disseminated sarcoma of the glands are, 
that in Hodgkin's disease the glands generally may be attached, 
the growth is simply hypertrophy of the gland tissue, and that 
lymphoid tissue even is reproduced in the secondary growths. 
Moreover there may be pyrexia or association with splenic leuco- 
cytbeemia. On the other band, besides being reproduced as secon- 
dary growths, it infiltrates like the most malignant sarcoma. In 
my case the resemblance to sarcoma is more striking than in most, 
as the microscopical examination of the secondary growths shows 
that they are not lymphoid, but sarcoma; yet the disease ia evi- 
dently not simply primary sarcoma of the glands, for the mal^- 
nant growth was preceded by the subsidence of a very painful 
enlargement, and the disease was symmetrical. 

Q. P — , aged 41, waa first admitted into the Bristol General 
Hospital under my care in September, 1893, with enlargement of 
the glands in both groins of a month's duration. The glands 
were separate and not of any great size, but they were excessively 
painful. No cause for their enlargement could be discovered. 
There was no source of irritation, and he had not had any vene- 
real disease. No other glands were enlarged. For some weeks 
they remained unchanged, and then the swelling and pain slowly 
suleided ; but whilst they were steadily decreasing in size in both 
groins, and he bad become an out-patient, the skin over the ones 
in the right groin became red, and I expected suppuration. At 
this stage he left Bristol, and I did not see him again until the 
beginning of April. He then looked better in health, but the 
glands in the right groin had increased in size until tbey formed a 
lar^ hard mass, with the skin over it red and infiltrated, and 
breaking down here and there, with some slight purulent discharge 
from the surface. There was an area of induration extending 
from it towards the top of the scrotum, and much <Bdema of that 



byGoogle 



164 UOKBID GROWTHS. 

Bide of the Bcrotum. It could be moved on the deeper parts. The 
pain from it waa very coiuiderable. The glaads in the left groin 
had not increased in size, nor had those in other regions. The 
spleen was not enlai^ed, and be waa not aiuemic. 

On April 9th I attempted to remoTe the mass, but found it sur- 
rounding both the femoral artery and vein, and had to leave much 
of it behind. It infiltrated freelj, and a separate nodule was 
fouud in the exteroal oblique aponeurosis close to it. It resembled 
enlai^ed glands in some parts, but in others looked cilmost like 
fat, in lobulea separated by dense fibrous tissue. There was no 
breaking down in the interior of the growth. He remained in the 
hospital for two months, and the glands in the left groin did not 
increase in size. After he left he lost much fleeb, and died at the 
end of July. Fortunately I heard of his death, and waa able to 
make a po*t-mortem examination. 

Pott-moriem. — The maaa in the right groin had increased rapidly. 
It extended haJfway down the thigh, and was continuouB above 
with a similar mass around the iliac vessels and up the lumbar 
spine. In the left groin was a mass of similar firm white growth 
the size of a small orange, composed of separate ronnd nodules, in 
the position of the glands, but not infiltrating the tissues. The 
left iliac and lumbar glands were affected in the same way. There 
were several growths exactly similar in appearance of the size of 
walouta, in the subcutaneous tissue of the abdominal wall, quite 
aw»y from the groin growths. One was umbilicaied, with break- 
ing down in the centre into a puriform fluid ; all the others were 
firm. One was in the skin. There were sloiilar growths in the 
transversa lis fascia beneath the peritoneum. 

The luDgB, chiefly in their lower two thirds, were studded with 
miuute hard white growths, both on their pleural surface and in 
their interior. There was some recent pleurisy at the right 
base. 

There were no growths in the heart, liver, or Iddneye, and the 
spleen waa quite normal. The cervical, axillary, moBenteric, and 
mediastinal glands were not enlarged. 

Sections of the primary growth show a amall round-celled 
structure, the cells of which are a little larger than lymph-gland 
cells (some much larger), the nuclei not staining quite so deeply 
as lymph-gland cells, but in certain areas the cells exactly resemble 
those of lymph-glands. There is no definite lymphoid reticulum 
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to be discoTered in brushed sections. The capillary Teasels have 
irell-formed oralis. Here and there are tracts of coarse fibrous 
matrix between the round cells, with spindle nuclei and spiodle 
«ella in them. 

The iliac gland growth on the same side and the groin gland 
mass on the left side show an almost exactly similar stmctDre. 

Sections of the growth in the transrersalis faacia still more 
eloeely resemble sarcoma. The cells are all much larger than 
1/mph-gland cells, and many are distinctly spindle-shaped. No 
lymphoid reticulum can be made out in brushed sections. The 
growths in the skin of the abdominal wall and the subcutaneous 
tissue are similar in character. The cells vary in size, and here 
and there are spindle in shape, and Acre is no lymphoid reticulum 
in brushed sections. 

In sections of the long studded with minute growth, the appear- 
auue of the growth was much the same as that already described. 
The cells in some parts were much lai^r than lymphoid cells. 
There was only a Tcry imperfect lymphoid reticulum, and here 
the cells were many times larger than lymph-gland cells, and a 
few spindle-cells were present. In sections of another larger 
lung growth, where there were minute hemorrhages, the ressels 
were quite like those of a round-celled sarcoma. 

November 2Wh, 1894. 

Report of ihe Morbid Qrowiki Commillee on Mr. Morton't ease of 
maltgnant growl\ in the glands of the groin. — We hare examined 
the microscopical specimens submitted to us, and find them all 
specimens of sarcoma, showing a great variety in size and shape 
of the cells, and a varying amount of original lymphatic gland 
tissue'. With respect to the points emphasised by the author, viz. 
symmetry of the original growth, its temporary subsidence (P in- 
complete), and its superficial redness, we do not think these 
features inconsistent with the view that the growth was primarily 
sarcoma. Walter J. Spehcbk. 

S. J. Seaaket, per Traas. 
(Chairman) S. Q. Shattock. 

January SOffc, 1895. 
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2. Epilheliomalotis cyst of the neck. 
By Anthony Bowlbt. 

DA.TID I — , a^ed 58, waa admitted under my care into St. Bartho- 
lomew's Hoepital on September 3rd, 1894, suffering from a 
swelling in the right side of the neck. 

He stated tb&t the swelling first made its appearance only five 
or six weeks previously, and that it began as a small hard lump. 
This rapidly increased, and three weeks later was treated with Ung. 
Plumbi lod., under the impression that it was of an inflammatory 
nature. He suffered a great deal of pain for a fortnight before 
admission, and had lost flesh. The past history and the family 
history were unimportant. 

The patient looked ill and was thin. On the right side of the 
neck was a large swelling, covered by dark purple skin, which was 
tightly stretched and thinned. The swelling was oval, and ky 
with its long axis from above downwards ; it measured 8 inches by 
4 inches, and occupied almost all the right side of the neck. Fur- 
ther examination showed that the greater part of the tumour was 
fluid, fluctuation being very distinct ; but the deeper part of the 
mass was hard and fixed, and the glands around appeared to be 
hard and enlarged. The glands on the left side of the neck also 
appeared to be larger and harder than normal. Careful examina- 
tion failed to detect any disease in the mouth, fauces, larynx, or 
cesophagus, and there were no symptoms pointing to any affection 
of these parts. The viscera appeared natural. 

Before the admission of the patient the swelling had been con< 
sidered to be a large abscess, but the fixity of its base and its 
hardness seemed to point to malignant disease of an epithelio- 
matous nature. In the absence of any primary growth on the 
skin or mucous membrane in the neighbourhood it was further 
considered that the case was one of primary epitheliomatoiis cyst of 
the neck, for it resembled in almost every particular the tumours of 
this nature shown at previous meetings of this Society in the year 
1887 (vol. xxxviii, pp. 860 and 374) by Messrs. Treves and Silcock. 

It was unfortunately only too evident that no operation for the 
removal of the tumour could be entertained, and as the skin was 
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already involved and the cyst was threatening to burst, the patient 
was put under the inflnence of an ansBBthetic, and the cyst was 
incised. It contained about half a pint of serons, blood-stained 
flnid ; and when this had been evacuated the wall was foand to be 
stndded with tuberoas masses of new growth, one of which waa 
removed for further examination. 

The cyst was drained, and gave rise to no further trouble ; but 
the patient waa very feeble, became wandering and delirious after 
a week or two, and, without any evidence of further disease, slowly 
sank, and died three weeks later. For the following notes of the 
poMt-moriem examination I am indebted to Mr. James Berry ; 

External appearances. — Bather thin, in left mammary region two 
deeply pigmented moles, the laii^r about a quarter of an inch 
in diameter. On right side of neck, one and a balf inches above 
middle of clavicle, an opening large enough to admit a forefinger, 
leading directly into a large cavity ; the edges were slightly thick- 
ened. Xo trace of branchial cleft, dimple, or supernumerary 
auricle or any other congenital malformation. 

Sead, — Brain and membranes normal. 

Neek. — Tbe i^bt side of the neck was somewhat swollen, the 
swelling being due to a lai^ malignant cyst occupying both ante- 
rior and posterior triangles of the neck. It measured three inches 
vertically, eitending from the level of the hyoid bone down to the 
clavicle. It measured nearly as much transversely, eztending from 
tbe side of the larynx and tbyroid gland far back into the posterior 
triangle. It lay beneath the stemo-mastoid, but superficial (cr 
external) to the sterno-byold and stemo-tbyroid muscles. Poste- 
riorly it just touched the edge of the trapezius. Tbe omo-hyoid 
lay behind it, and projected as a prominent ridge into the cavity 
of the cyst. The prevertebral and stemo-mastoid muscles and the 
nerves of the cervical and brachial plexuses were more or less 
adherent to and infiltrated by the growth. About three inches of 
the interior jugular vein appeared to have been completely de- 
stroyed by the growth. The carotid aiiiery, vertebra, clavicle, 
larynx, trachea, thyroid gland, pharynx, and (Bsopfaagus were all 
unaffected, being neither infiltrated by nor adherent to the growth. 
The cyst was collapsed, containing only a small quantity of dirty 
puB and broken-down epitheliomatouB material. There was also 
some dirty pus in the cellular tissue below and inside the tumour. 
The wall was about a quarter of an inch thick, and presented in- 



by Google 



168 UORBID QSOVTHS. 

tarnall; a som«wliat rough tubercnlated appearance t the exterior 
of the cyst waa firmly adherent to neighbouring structures. It 
was composed of tolerably firm white new growth. Outside the 
cyst and close to it were a few small nodules of growth apparently 
glands, chiefly at the inner and lower purt. The lymphatic glands 
of the left side of the neck and those of the thor^ were quite 
free from disease. The growth did not present the appearance of 
a mass of epitheliomatous glands breaking down in the centre, 
but rather that of a cyst the wall of which had been converted into 
an epithelioma. The epitbeliomatoas wall was of about the same 
tfaicknesB every where. The mucous membrane of the tKualfximiij^, 
mouti, jpuvrynx, tetophague, Btomaek, iTUeilinet, down to the anus, 
larynx, including the ventricIeB, trac^sa and bronchi were all exa- 
mined carefully, and showed no sign of any primary disease. 
The lungs were both much engoi^ed and cedematous ; the right 
apex was firmly fixed by old adhesions. There were no signs of 
secondary affections of any other part of the thoracic or abdominal 
viscera. The left kidney contained a cyst as large as a hazel-nut, 
otherwise the abdominal viscera were all quite healthy. Micro- 
scopical examination of the cyst wall showed that the growth 
was a typical squamous-celled carcinoma. 

The above case is in almost all respects similar to those already 
alluded to as described in a previous volume of the ' Transactions ' 
of the Society. The presence of squamous eiMthelium in a tumour 
in such a position as that occupied by the cyst in question is, I 
believe, only to be explained satisfactorily by a growth from similar 
epithelium of festal origin in the branchial clefts — an explanation 
which has already been offered by Messrs. Treves and Silcock. It 
is quite certain that the growth was not secondary to any primary 
tumour in the face or neck, and it could not have sprung from 
the thyroid gland. I think, further, that the large collection of 
fluid which characterises tumours of this class, and which is im- 
mensely in excess of that which may complicate the development 
of other epitheliomatons growths, su^ests that there is probably 
a potential cavity in the wall of which the tumour commences, and 
which is distended by the secretion from the affected lining mem- 
brane. Tt is to be noted that the cysts in all these tumours had 
a tolerably definite wall studded over with tuberous masses of 
epithelioma, and that none of them looked at all like cysts due 
to degeneration in the centre of a growth, for such cyste are in- 
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Tariabl; -vetj ill-defined, their cootente reBemble thin BebaceooB 
matter, and their Burfaoe is always racked and shreddjr. There 
appear, therefore, to be veij good reasons for beliering that these 
" epitheliomatouB c^sts of the neck" originate in the branchial 
epitheliom. Jffoewnfter 20tt, 1894. 



3. A ca»e of cyttic epithelioma of the neck. 
By F. C. Wallib. 

THE patient fromwhom the section waa taken was a coachman of 
sixty years of i^. 

He came to my out-patient room, suffering from a swelling at 
the right side of the neck, early in January this year. His history 
was that he had noticed the swelling for about six weeks, and he 
was under the care of Dr. Farr, of South Kensington, who sent 
him to me. 

The swelling was the size of an orange, situated over the anterior 
margin of the stemo-maatoid, on a line with the angle of the jaw. 
The skin over the tumour was red and adherent ; the base was 
immoveable from the structures over which it lay ; the margin was 
not well defined. The centre of the swelling was elastic, but the 
base was very hard. The neighbouring glands were enlarged and 
bard. 

In many ways the swelling resembled an infiainmatory one, but 
there was no history to bear this out. 

Oareful examination of the mouth, pharynx, and larynx did not 
reveal anything of the nature of a primary growth. 

The patient's general condition was bad, and his tendency 
decidedly alcoholic. He was admitted into the hospital for ten 
days, but as no operation ivas proposed, he left, and became an 
out-patient again. I saw him a fortnight after he had left the 
hospital, when the growth had materially increased, and there was 
evident fluctuation. A small trocar was introduced into the 
fluctuating parts, and about three ounces of clear, light, straw- 
coloured serous fluid was drawn off. I examined several specimens 
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of tbis under the microscope, but saw only a few large, rouod, 
multinucleated eella and aome epithelial acalea. The patient did 
not return to the hospital again, but Dr. Farr informed me 
that the patient became much woree, the growth fungat^d and 
grew rapidi)' larger, and eventuallf killed him. No poH-mortem 
was allowed, but Dr. Parr removed a portion of the growth, which 
he kindly sent me, and a microscopic section of it ia in the next 
room. The drawing is taken from the most typical portion of the 
section, which shows very well the usual characters of a aquamous- 
celled carcinoma. 

This case resembles in all the main features those described by 
Mr. Silcock in toI. xxxviii, p. 374 of the Society's ' Transactions.' 
November 20th, 1894. 



4. A tumour of the pituilaiy fossa. 
By J. H. TAsaETT. M.S. 

CLiKiCAi, HisTOBY.— The patient was a middle-aged man, of no 
occupation except an occasional job at a public-house, where 
he seems to have spent most of his time. When first seen by a 
doctor he was in bed, and had been there for some daja ; it was, 
however, no unusual thing for him to remain in bed for two or 
three days at a time. He tben preaented the symptoms of Blight's 
disease ; his face was generally cedematous, Tery little urine was 
passed, and be complained of headache. Questions were answered 
with difSculty as if from non-com prehension, the speech was thick, 
and most frequently the patient was found in a deep sleep, snoring 
loudly and continuously. Tbe urine contained pus. gradually 
he became more and more comatose, the left pupil waa dilated, 
there was complete paralysis of the sphincters, and so he died. 
There had been no convulsions or localised paralytic symptoms ia 
the extremities. Shortly before death a profuse discharge of pus 
from the left nostril occurred. 

The autopsy revealed meningitis on the surface of the brain, but 
not of an extensive character. When the brain was raised for the 
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purpose of dividitig the cranial nerves a tumour was found in the 
pituitary fossa, which seemed to be totally diatinct from the cere- 
bral substance. The upper surface of the tumour had a rounded 
outline, and no part of it looked as if it had been torn avay from 
tbe brain, further examination showed that the tumour com- 
pletely filled the pituitary fossa and overlapped its mai^ns, so 
that it rested on tbe clinoid processes. On removal of the growth 
it was seen that the clinoid processes were considerably eroded, 
and that a passage existed into the sphenoidal cells, thus establish- 
ing a communication with tbe nostrils. The growth was bathed 
with pus, and appeared to be attached to the dura mater lining tbe 
pituitary fossa, but its relation to the pituitary body was not 
detertnioed. Unfortunately it was not observed whether that body 
or any portion of it existed, but no signs ol acromegaly were noted 
during life. The liver was cirrhotic, and there were abscesses in 
both tndneys. 

Description of the specimen. — Tbe tumour removed from tbe 
base of the skull was kindly presented to the College of Surgeons* 
Museum (No. 3792 b), by Dr. C. J. Homer, of Walthamstow. It 
consisted of a solid mass, rounded in outline, measuring one inch 
and a half in diameter. Its surface for the most part was finely 
lobulated, somewhat like a cauliflower, and was covered with shreds 
of connective tissue like pia mater. No definite pedicle existed, 
but at one part of its circumference a small flattened area probably 
indicated its seat of attachment. The surface opposite this area 
was the most markedly rounded and nodular; hence it doubtless 
presented towards tbe brain. A vertical section showed that the 
tumour was composed of a white homogeneous aud friable sub- 
stance. The nwrgin of the cut surface was irregularly indented 
in correspondence with the nodular aspect of the tumour;tbus the 
appearance resembled in miniature the convolutions and sulci as 
seen in a section of the cerebml cortex. 

Microscopical sections exhibited a very imperfectly alveolated 
structure; tbe spaces were large, and separated from each other by 
delicate strands of connective tissue permeated by thin-wallcd. 
capillaries. Tttia scanty material constituted tbe stroma of the 
growth, and in many parts the septa were so incomplete that the 
alveoli freely communicated with each other. The cells occupying 
the alveoli were chiefly spindle-shaped, small, and closely packed. 
Among them were numerous "pearls" or "nests," consisting of 
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coQceutrically arranged spiadle^sbaped cells, forming BtructureB 
not unlike Pacinian corpuecles, bnt differing from them in size as 
well as in the greater abundance of nuclei. One, two, or more of 
these concentric bodies were met with in each alveolus, the re- 
maining cells of the space being crowded around them, and thus 
holding them together. At the apex of such a body the nucleus 
of a larger cell was to be seen ; it stained readily, and gave no sign 
of having undergone degenerative changes. In this respect the 
concentric bodies contrasted strongly with the cell-nests of a 
squamouB- celled epithelioma. There was no evidence in any of 
the sections examined that these spindle-cells were concentrically 
aiTanged round a small or obliterated vessel. A few minute 
homogeneous particles were scattered through the section, but the 
substance of the tumour was not gritty. At one margin of the 
section there were several large, irregalarly dilated capillaries 
filled with blood-corpnscles. Tbey were lined with a single layer 
of flattened cells, and had no muscular coat. 

The specimen may be regarded as an endothelioma, and in its 
minute structure it exactly corresponds with the illustration of 
that variety of tumour figured in Byron Bramwell's ' Intra-cranial 
Tumours,' p. 242. December ISth, 1894. 



5. Maliffnani diteaae at the bate of the tkuU, involving the 
pituitary fossa. {Two cotes.) 

By Cecil F, Bbu>leb. 

RELATIOK or THE HTPOPHTSIS CEBBBKI TO HALiaNAKT DIS- 
EASE AT THE BA8B OF THE SKULL. — In a paper contributed 
by Professor Bubert Boyce and myself to the ' Joum, Path, and 
Bact.' ' are recorded a number of tumours of the hypophysis cerebri, 
and collected together isan extensive literature on the subject, with 
references to more than one hundred cases. The records extend 
over the present century, but one dates back as early as the year 1679. 
Not half a dozen of these are recorded in the 'Pathological 
Transactions.' Few cases have since been published, and these 
' " A Further Contribution to the Study of the Pathologj of the Hypophj^ 
Cerebri," Febmsry, 1893. 
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are almost limited to a more detailed report of the casee of I>rs. 
Wilts ' and Waddell,' to which we referred. There have, however, 
appeared two important papers on the morphology and minute 
structure of the pituitary glaod by Andrieien ' and Berkley.* 

We pointed out that the rast majority of pituitary growths were 
of the nature of an hypertrophy or a cystic glandular dilatation of 
the anterior lobe, and there appeared but few recorded instaaceB of 
growths from the posterior lobe. Usually glandular tumours are of a 
non-malignant character, and bnt rarely of a carcinomatous nature ; 
the latter, however, emei^ by a slow process from the former. 

We showed that the gland exhibits most functional activity in 
the boundary zone that lies between the two lobes. There is here 
a band of connective tissue containing the Isj^er blood-vessels, 
which spread from thenceforward into the anterior and backwards 
into the posterior lobe. The cells of the alveoli usually stain more 
deeply than do those elsewhere throughout the anterior lobe, and 
here cystic formation with colloid secretion within the alveoli is 
most marked. In fact, it may eiist to but a slight degree else- 
where, but is raroly entirely absent from this neighbourhood, being 
carried sometimes to an advanced sti^. Small and well-defined 
isolated portions of gland tissue (adenomata) are, moreover, not 
uncommon at the lower extremity of this band of connective 
tissue, which is directly continuous above vrith the peduncle of the 
gland. It is from this portion of the hypophysis, and it may be 
from such more or less isolated portions of the gland, that I am 
inclined to believe neoplastic development generally starts. When 
this is of a benign character, such as simple hypertrophy or cystic 
development, it expands gradually outwards and upwards in the 
direction of least pressure, giving rise to the slow development of 
cerebral symptoms from compression of the brain, intercranial 
pressure, and symptoms referable to atrophy from pressure on the 
optic or other nerves. In addition there is a thinning of the bone 
and a hollowing out of the cavity of the sella turcica, as is almost 
invariably found in fatal cases of acromegaly. These tumours 
often have extensive hemorrhages into their substance. 

> ' Brain,' vol. xr, 1S83, p. 464. 

* ■ Lucet,' 1898, vol. i, p. 921. See also paper by Dr. Blackburn. 
' ' Brit. U<d. Jonm.,' 18M, vol. i, p. M. 

* 'Bniu,' Tol. xvii, lS94,p. t>16,and*Jobiii Hopkini Hoap. B«p.' (Nenndog; 
II), 1894. 
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When the growth is of a mali^ant character aod cf rapid 
progresB — probably too rapid to be accompanied hj the charac- 
terietic sigoa of acromegaly — the growth will usually be found to 
be situated below the gland, and extend by eroding the bones at 
the base of tbe skull, and often associated with deposits in other 
of the cranial bonea. The two cases of malignant disease which 
I now brii^ forwai-d were thought at first to be of this nature. 
They both appeared to bave arisen from tbe anterior glandular 
lobe. The one is a large localised tumour, situated in the greatly 
expanded and boUowed-out body of tbe sphenoid bone, and having 
the pituitary body situated upon its upper surface, with a second 
deposit external to the temporal bone i wbile the other formed no 
marked tumour, but the growth has eat«n away the bone of the 
middle fossa on tbe left side of the skull. In each case the 
pituitary body is intimately connected and blended with the growth 
beneath, but {he major portion of both its lobes remains unaffected, 
and still presents its normal appearance. In both instances the 
symptoms and the external signs of disease were very similar, but, 
as will be seen, the character of the intercranial growth differs 
very markedly in the two cases. 

In tbe previous paper we called attention to the lai^ proportion 
that hypophysial tumours seem to bear to the number of intra- 
cranial growths in the insane, and we gave the notes of eight cases. 
One of the specimens now shown was from a man who died insane. 
It is impossible to believe that this was the cause of the iosanity 
in this person, as his mental symptoms were of forty-five years' 
duration, whereas the signs of disease were present only a few 
months, and histoli^caliy the growth was of a very malignant 
and rapidly growing form. In tbe otber insane cases the tumours 
were limited in extent, and all were apparently non- malignant, 
except one which was presumed to be secondary to cancer of the 
breast. In all but one, where symptoms bad lasted five years, the 
mental state had existed for less than four years, and, in most 
instances, the intra-cranial growth did not seem to be the cause of 
the insanity. 

Sarcomata and other connective- tissue growths, which arise 
either from the posterior lobe or the membranes covering the 
gland, form but a very trifiiug percentage of the neoplasms in tbe 
site of the pituitary body. The number recorded, so far as we 
were able to discover, is less than a dozen, including those from 
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tbe infundibulum. From the oature of tlie tiesuee there repre- 
sented auch growths might take the form of fibromata, gliomata, 
ujzomata, sarcomata, or endotheliomata. The posterior lobe is 
largely composed of spindle-shaped cells which are arranged in 
more or less distinct bundles; but there are also present cells 
similar to those of the neuroglia. At times the cells are mnch 
degenerated, at other times more embrjonlc. The; are often much 
pigmented, and there is a variable amount of colloid material 
present between the cells. In the boundary zone may occasionally 
be seen large soUtary cells. 

In the posterior portion of many pituitaries, aumeroua small 
capillary blood and vascular spaces exist, oflen surrounded by a 
variable nnmber of spindle-shaped cells, and there may be coUec* 
tions of round or elongated nuclei in the connective tissue. It is 
from such cells that growths probably arise, and are most likely 
to start in proximity to the boundary zone. The specimen that 
Mr. Tai^ett shows to-day from the College of Surgeons may pos- 
sibly be an instance of the rare but pure connective- tissue growths 
that take origin from the posterior lobe of the hypophysis cerebri. 
But the peculiar structure of the tumour, characterised by the 
formation of dense whorls or circles of cells, often with a small 
vessel through the centre, is one frequently seen in connection 
with the brain membranes, and is occasionally met with in the 
insane. Byron BramwelU describes a tumour of this nature, under 
the term "endothelioma," that was situated beneath the left 
frontal hemisphere ; and J. W. Blackbuiii ' has lately illustrated a 
number of similar growths arising from the dura mater, to which 
he applies the name " endothelial sarcoma." 

Case 1. Malignant groath at the base of the fkutl, probably 
arising from the epithelium of the tympanic cavity. — The death of 
tills patient occurred in the asylum at a time when I was making 
a special study of the hypophysis cerebri in the insane, and the 
pituitary body, of apparently normal size and form, was handed to 
we for examination. On making a vertical antero-posterior section 
in the median line I found its lobes distinctly smaller than usual, 

> ' iDtra-craDbkl Tnmoim.' Bjion Bnmwell, 18BB, p. 242 ) iind ' Joum. Mcot. 
8ci.,' AprU, 1884. 

* Pkthologitxl Supplement to 'Report of the Qoveroment HoifiitBl for 
the Iiuane, U.Sjl.,' 1894. 
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and eurrouDding it oa ita lower and hmder aspect tos a greatlj 
thickened covering, whicb was booh seen to hare been cat away or 
separated from the tissue beneath. Both the anterior and poiterior 
lobes were of a rounded shape, but thej were of practically normal 
structure. There was but little colloid secretion, with scarcely any 
cystic condition even in the boundary zone. 

With a low power ot the microscope the thickened ioTesting 
membrane was found to be the seat of malignant growth of a 
carcinomatous nature — large and irregular cell-maases, staining 
£ar more deeply than the glandular epithelium of the anterior 
lobe, and a stroma of a fibrous nature with but few nuclei. 
intimat«ly connected with the capsule of the gland of which it 
seemed to form a part. The epithelial cell-masses came into close 
contact with the normal structure of the hypophysis, and com- 
pletely surrounded the inferior and posterior portion of the gland. 
Under a higher power, the cells forming the new growth preBent«d 
closely the appearance of a glandular carcinoma ; in places where 
the spaces were large they were spheroidal, with uniform round 
nuclei about equal to those of the normal secreting celb of the 
hypophysial alveoli ; but in other parts, more especially where the 
spaces were small and slit-like, the cells were compressed and their 
nuclei lai^er, elongated, and irregular, and presented a mord 
malignant aspect. In the centre of the anterior lobe was a 
strand of fibrous tissue, containing a few small alveolar spaces 
enclosing malignant-looking cells of a similar nature, which pro- 
ceeded from thence into the vascular spaces of the gland in the 
immediate neighbourhood. 

Here I believed was a clear case of glandular carcinoma, ai-ising 
from the anterior lobe of the hypophysis, but on inquiry I found 
the hypophysis was associated with the piece of skull which had 
fortunately been preserved and is now shown. An eiamination of 
the specimen and a review of the history of the case precludes the 
possibility of such a conclusion as that indicated above. 

Sittory. — The patient (1948) was removed to Colney Hatch 
Asylum on July 8th, 1859, from Grove Hall Asylum, where he bad 
been an inmate for eleven years. He was suffering from a recur- 
rent attack of insanity of unknown duration, was then in fair 
health, of weak iotellectaal capacity, incoherent in speech, and 
had aural hallucinations, but was not subject to epilepsy. After 
admission he became more demented, but health remuned fair. 
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Id March, 1873, it is noted thst he waa imbecile, qniet, in good 
bodilj health, and was emplojed in the kitchen. A few yesxa 
later he remained in the same mental state, bnt fouad work on the 
farm. In October, 1888, it is reported : " dull, apathetic and 
incoherent, face expressionless, memory impaired, does not readily 
converse ; habits tidj. In fair health, aortic sound accentuated, 
works in the kitchen garden." Up to March IStfa, 1892, he bad 
remained in the same condition, when he had a fainting fit and 
looked ill. 

On May 23rd, 1893, it is said his health was much impaired and 
that be was quite demented. There was then a swelling on the 
left side of the face with partial facial paralysis. Some discharge 
from the left ear pointed to suppuration in the middle ear, and it 
was suggested that he had a maligDant growth. During the past 
twelve months his sight bad been failing ; bnt he was not com- 
pletely blind, and there was no prominence of the eyeball and 
no difficulty in swallowiog or breathing. He died the following 
June, seventy years of a^, having been insane over forty-five 
years. 

At the pogt-mortem the body was fairly Dourished. The only 
lesion of importance presented by the thoracic and abdominal 
viscera were some atheroma of the aorta and of the valve, and some 
secondary growths scattered throughout the right lobe of the liver, 
aggregated at the lower portion. 

On examining the head the pia mater was found thickened and 
congested, the brain soft, and the ventricles dilated and filled with 
fluid. When the bmin was removed, the bony floor of the left 
middle fossa at the base of the skull had entirety disappeared, and 
its place was occupied by a firm, ra^^, malignant-looking growth. 
Nearly the whole of the left temporal bone, the left side of the 
sphenoid, and a portion of the frontal were found eroded and eaten 
away, and the growth had invaded the posterior fossa. The bone 
was brittle, and broke through under slight pressure. The growth 
passed into the body of the sphenoid where it was in contact with 
the lower part of the pituitary body, the upper portion of that 
gland appearing normal, and separated with the brain on its 
removal. Above the zygoma the growth had completely ulcemted 
through the squamous portion of the temporal bone, and alari^ 
opening existed between the cavity of the skull and what appeared 
an abscess beneath the temporal muscle. The pericranium was 
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much thickened here, but was intact, and there was no connectiOD 
between the outer and inner Bide of that structure. 

The cranial nerves involved in the growth were the third, 
fourth, and eixth of the left side ; the opbtholmic division of the 
fifth, the other two diviaions of which nerve also passed through 



Di»gr«m ol tha bwe of the »knll Aowtng tbe »mm Involwd by the growth. 

a. Layer ol growth extrnding over (ie bone. h. Trigeminy] nerve lying on 

the lorfoce of the grovth. o. Arw over whiob the bone bu been entirely 

deetrayed by the growth, d. Are* over whiob inner Uble of bone is 

eroded. •. Pn^ting dii m m of growth. 

the growth, while the Gaeserian ganglion rested upon it. The 

seventh and eighth nerves of the left side evidently came into 

contact with the growth, as the whole of the anterior portion of 

Ihe petroQi bone had disappeared. 
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Th« nature of the grototh, — On making a section from the 
anterior portion of the ner growth it had u gritty feel, and is seen 
under the microBcope to contain small apiculea of bone. The 
stroma is madu up of a well-formed ooDDectire tiuue with a 
scarcity of cell nucleL Large alveolar spaces exist, and are 
occupied by cells of an epithelial nature, but the character of 
these cells differs much from that composing the portion of 
malignant growth connected to the hypophjais which lias already 
been described. Instead of resembling a glandular carcinoma iu 
appearunce, it iu many parts far more closely assumes the form of 
a neoplasmic growth that has taken its origin from squamous 
epithelium. The cells vary much in size, their nuclei being round 
or oval and often of very lai^e size. Although the smaller cells 
are not unlike those of the pituitary, both in sise and form, yet 
there are in places cells of great size which are keratinoid in 
nature, as are seldom found except in squamous-celled epitbe- 
lioma, while here and there may be seen more or less well-formed 
cell-nests whi<.'h it is impotisible to believe could have arisen 
except in such a growth. Other sections are maiuly made up 
of small groups of large squamous-like cells. The presence of 
these cells makes it difficult to believe that the growth is derived 
from the anterior lobe of the hypophysis, and we must look else- 
where for H likely site from which it could have originated. 

Is it possible for the disease to have started either in the nasal 
<:avity or iu the upper part of the pharynx, and eaten its way 
upwards to the cranial cavity ? A review of the history of the case 
and a thought aa to the nature of the epithelium lining the cavity 
of the nose and oaso-pharynx makes such a site impossible as the 
point of origin of the primary growth. 

The mucous membrane of the noso-phaiyngeal division of the 
pharynx (viz. down to the level of the soft palate) is lined with 
cylindrical and ciliated epithelium, while the mucous membrane of 
the nasal chamber proper is continuous with that of the upper 
pbaryni, lines the walls of the accessory cavities, and extends into 
the Eustachian tubes. The epithelial layer is of the columtuir 
variety, ciliated in the lower or respiratory portiou, but devoid of 
-cilia in the upper or olfactory region. Such epithelium does not 
give rise to large keratiuoid cells, and glandular carcinoma is very 
jare in this situation, sarcoma being the most common form of 
malignant disease. 
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Squamous epithelium covers onlr the lining membrane of the- 
vestibuUr portion (the part formed b; cartilage) of the nasal 
foflsffi, and ezists in the pharynx onlj below the level of the uvula. 
The first of these sites is extremely rare for malignant growthSr 
whereas the middle and lower pharynx are particularly liable to 
this form of neoplasm. But both these regions are at some 
distance from the disease, which could scarcely have existed 
without becoming recognised during life, and it seems h^bly 
improbable that the growth would spread thence to the base of tli» 
skull. 

We must therefore turn our attention elsewhere. The only 
other conceivable spot is the epithelium of the auditory apparatus,, 
the external auditory canal or that of the drum cavity. Malignant 
disease of the ear occasionally takes place in consequeoce of 
chronic purulent otitis media. In such cases the mastoid is 
usually attacked, and openings occur in it and in front of the 
auricle, and the maxillary with both occipital joints are destroyed. 
Instead of these outward mauifestatious of the disease, symptoms 
of intracranial lesions only may be found. The disease attacks 
persons between forty and sixty years of age, and generally lasts a 
year and a half.' 

Here I believe is to be found an explanation of our case. The 
patient had suppuration from the middle ear for several months, 
and although the external signs of disease were limited to a 
swelling in the temporal region, there were signs of injury to the 
nerves in proximity to the petrous bone, which is seen to be 
greatly destroyed by the disease. We must conclude, therefore, 
that the malignant disease started within the temporal bone and 
spread thunce forwards and inwards, destroying the bones as it 
went, and although the growth beneath the pituitary body differs 
much from the growth elsewhere, we must, I think, look upon it 
merely as a modification of the latter, which is involving the 
pituitary and has actually invaded the anterior lobe of the gland. 

Case 2. Malignant tumour at hate of brain of doubtful origin. — 
Two years ago I was asked to examine a large oval tumour 
as big as a medium-sized orange, that was found situated in 
the greatjy hollowed-out sella turcica and occupying the site of 

1 -DicetiieB of tbe E>r, Nose, and Tbroat,' BuTDett, 1893, vol. i, pp. 163, 
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the hypophysis cerebri. It was a definitely localised tumour, 
moderately firm, and quite white both externally and on eection, 
reseinbliDg macroscopically a round-celled sarcoma. Situated on 
its upper surface at its anterior extremity was the pituitary body 
firmly attached by its under surface to the growth, apart from 
which the gland was of normal colour but slightly enlarged. 

A vertical section through the centre, cutting the pituitary body 
in its an tero- posterior median line, showed the growth of a unifoi-m 
nature throughout, with no cystic spaces visible to the naked eye 
and no h»morrbagic extravasations ; it blended with the under 
surface of the pituitary, the limits of which were easily recognis- 
able owing to the buff colour of the gland. The anterior and 
posterior lobes could also be more or less differentiated. This 
tumour had the appearance of being a primary growth, and looked 
as though it had originated from the pituitary body. 

Hittory. — Before proceeding to describe the histological struc- 
ture of the tumour, it may be as well to give the history of the 
case as far aa I am able. The patient was a man aged 20, who 
was admitted into the Cancer Hospital on October 28th, 1892, 
where be died three days later, being under the care of Mr. 
Elam, to whom I am indebted for the following facts. 

There was no family history of cancer. The man had been 
a sailor in the Boyal Navy, and eighteen mouths before had 
met with a severe fall on his head, since which he suffered 
much Cephalic pain, gradually becoming worse. Two months 
^o he first noticed a swelling forming on the left side of his 
head, and another in the parotid region, and shortly the left 
eyelid began to swell. Previous to this he complained of some 
loss of sight on the left side. 

When admitted to the hospital he was unable to give any ex- 
pression to his feelings or to answer questions. His face and left 
side of head were much swollen. Optic neuritis in the right eye 
existed, while no examination of the fundus of left eye was 
obtainable. Proptosia of left eye with ptosis of eyelid. There 
was no paralysis of limbs. A soft fungating growth sprang from 
the roof of nose and pharynx. He was extremely restless, noisy, 
«nd very pagnacious, although very weak, which condition lasted 
to within a few hours of death. At the autopsy the head lesions 
were as follows : — Externally to the bone au extensive cavity existed 
beneath the scalp on the left side of the skull, covering an area 
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from tbe outer extremity of the eyebrow to a line with the exteroal 
ftaditory meatus, aad from the zygoma to an inch from tbe vertex. 
It wftg occupied with fungating growth, and was associated with 
profuse suppuration, the pus having burrowed downwards beneath 
the cheek. 

Internally, od removing the brain, a pale homogeneous mass 
of growth, about half the size of a cricket ball, occupied the sella 
turcica (the tumour previously described). This appeared to have 
commenced in tbe pituitary body, and involved the whole of the 
sphenoid ; extending downwards to the left and slightly forwards, 
it had replaced the normal structures such as the large wing of 
the sphenoid and the mastoid cells, and had pushed forwards the 
eyeball. The bone was much thinned, but no communication 
existed into the pharyngeal or nasal cavities. The growth was 
believed to be a mixed-celled sarcoma. 

The patient was previously in 3t. Thomas's Hospital under Mr. 
Hakias from December 4th, 1891, to January 3lBt, 1892. Tbe 
resilient medical officer, Mr. Q-. B. Box, has kindly informed me 
that he had a firm naso-pharyngeal polyp, of doubtful nature, 
blocking the posterior nares, and giving rise to a discharge from 
the leftear. There were then no cerebral symptoms, and the optic 
discs were normal. He gave a six months' history, and liad had 
his tonsils removed when six years old. 

The nature of the growth. — In thin autero-posterior sections taken 
through tbe pituitary and a part of the growth and then stained, a 
difference can be readily detected with the naked eye between 
the anterior and posterior lobes and the growth. The glandular 
portion stains the most deeply, the posterior lobe to the slightest 
extent, and the growth occupies a degree between the two. 

Under the microscope the anterior lobe is found to be of a 
normal structure. There is no marked colloid secretion, and cystic 
dilatation is not marked. In tbe boundary zone, however, there 
are several distinct cystic cavities and slit-like spaces filled with 
colloid, which extend down to tbe very limit of the gland beneath, 
and distinctly separate the two lobes from one another. Tbe 
posterior lobe is large. Its upper part is little altered from the 
normal, but the lower portion has a more myxomatous structure 
than is usually to be found in man, and more closply re^iembles 
that seen in some of tbe lower animals. It presents a loose appear- 
ance, with branching cells and much ground substance. Both 
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these lob«e are for the most part Aiatiuctij separated from the 
tumoTir below by a band of fibrona tiasne, and it is only at 
the lower extremity of the coDDectiTe-tissue band which forms the 
boandary zone between the lobes that a more iotimate connection 
appears to exist with the new growth. This band of connective 
tisane spreads out, and is contiaued into the tiBSoes of the neo- 
plasm, where it blends with the sarcomatous elements of the 
stroma. The tumour is composed to a lai^ extent of a young 
connectire-tiflBue growth formed of spiDdle< and round-cells, and 
has at first sight the appearance of a rapidly-growing sarcoma. 
The cells run in bundles in various directions, and uumerous thin* 
walled blood-vessels and vascular spaces exist, some filled with 
blood, but others seemingly contain colloid matter. Throughout 
the growth, however, are to be seen a few epithelial- like cell masseA 
contained in alveolar spaces. The cells are deep staining, sphe- 
riodal and irregular, and their nuclei take various forms. Some of 
the cell-maases have a central lumen which Bu^^eats a glandular 
origin. Owing to the existence of these epithelial cells, it would 
seem necessaiy to class this tumour amongst the carcinomata, but 
I would point out that the great bulk of the growth is composed 
of counective-tisBue elements, and might quite as readily be de- 
fined as a mixed round- and spiudle^celled sarcoma. 

It now remains to decide the seat of origin of the disease in 
this case. The growth, both from its situation and histological 
structure, might very well be a neoplastic tumour of the pituitary 
gland. There exists, however, the histoiy of a previous naso- 
pharyngeal growth, and the nature of which is at doubt. It is 
conceivable that it was a malignant growth — a carcinoma arising 
in the glands that normally exist in that r^on. Direct spread of 
the disease from the original site is, moreover, out of tiie qnestion. 
for no perforation or infiltration of the bones at the base of the 
skull was present, and no communication of any kind existed 
between the sella turcica through the sphenoid bone with the 
pharyngeal cavity, the bone being sound and free from disease, 
although much thinned. The large tumour resting on the centre 
of the skull must therefore be a secondary deposit similar to that 
ext^nal to the parietal bone, otherwise it is a primary malignant 
growth of the hypophyuscerebri, probably of the nature of glandu- 
lar carcinoma. 

The relation of the previous injury to the new formation is very 
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close, and little doubt can exist that it acted as a causative agent 
of the malignaat disease in this case. December 18th, 1894. 

E«port of Vte Morbid Orowlha ComnwUM upon Mr. Beadlet't 
tvmonrt at the bate of the skull. — The appended report refers to the 
second case described in the paper. 

After careful examination of the sectiooa submitted to us, we 
hare come to the couolusion that the gronth ia a spindle-celled 
sarooma which in mttay places is constructed on an alveolar type. 
We regard the epithelial-like celts referred to b; the author as of 
connective- tissue origin ; these do not lie in definite alveoli, and 
there is no demiarcation between such cell-groups and the con- 
tiguous parts of the growth. At one edge of the section we find 
a small area of hyaline cartilage, and one or two trabecnlaa of 
calcified or ossified material. 

This shows that the growth is of a complex character ; but as 
the sections referred to us are of one small area only, the general 
structure of the new growth cannot be properly determined. The 
other deficiencies, moreover, in the observation of the case do not 
allow of any decision as to the source of the tumour, or oven 
whether it Is primary or secondary. 

The committee consider it poasi hie that the growth is a teratoma 
arising within the cranial cavity in connection with some residue 
of the pharyngeal diverticulum. 

The looseness of its connection with the bone is opposed to ita 
being a chondrosarcoma of subperiosteal origin. 

BiGHAXD Q. Hksb. 

Jamtary 3rd, 1895. Sakvel G. Shattogs. 



6. Myeloid* (j/iant-corpusclet) in some rare specimens of malig- 
nant disease, with their seeming rationale. 

By Hbrbebt Sitow, M.D, 

CABS 1. Myeloids in epitidle-eetled sarcoma of the mamma. — Betsy 
W — , aged 62. Whole of left breast occupied by a large, 
rapidly-growing sarcoma;- the axillary glands slightly enlarged 
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and fixed. Ezeiaioa in November, 1886 ; microscopic phenomena 
as above; the growth extremely vascular. The Ijmph-glands 
found to be converted into small cysts filled with black, grumous 
fluid, but devoid of malignant tissue. Rapid recurrence in the 
muscular substance of the pectoralis; this removed iu August, 
1887; the same microscopic appearances. 

Cabm 2. Myeloid* in thidi toaU of hreaet cyet. — Mary H— , 
aged 44, a tumour of left breast of fourteen years' duration. Two 
months previously a blow, followed by pain and rapid increase. 
£«moval la December, 1888. A single cyst as large as an orange, 
containing some recently-developed vegetations of embryonic 
spiodle-celled tissue, and filled with a blackish fluid. The wall of 
the cyst very thick, composed of well-organised fibrous tissue, 
containing myeloid corpuscles. Ko subsequent trouble. 

Case 3. Myeloidt in tdrrhout earcittoma of mamma. — Eliza P — , 
^ed i&. In left breast a hard, nodular, scirrhous kernel of one 
year's duration, as large as a bean, with an axillary gland of 
equal size. Excision in October, 1885. On removal the cut surface 
of the tumour was of a uniform reddish black, suggestive of 
melanosis ; that of the gland was whitish, as in ordinary carcinoma 
deposit; the section, however, of another gland, not enlarged, 
«xa4.-tly resembled that of the primary lesion. Under the micro- 
scope well-marked scirrhous acini, with abundant myeloids in the 
connective tissue around, but no pigment. In February, 1887, a 
recurrent nodule was removed from the inner end of the cicatrix, 
with a still remaining axillaiy gland. In October, 1887, two 
nodules as large as hazel-nuts were dissected out of the muscle 
substance. All these presented the same macroscopic and micro- 
scopic characters. The patient remains perfectly well up to date. 
She is a little spare woman, of very dusky complexion and irregular 
distribution of skiu pigment, a point suggestive of idiosyncrasy. 

Although huge multinucleated cells are not especially rare, the 
author believed that true myeloids had not previously been de- 
scribed in association with mammary or any other local form of 
carcinoma, and that the last case was unique. He hod not met 
with any parallel to Gate 2. One or two corresponding to No. 1 
had been reported some twenty-five years previously, but be 
believed not to tbe Pathological Society, as he had been unable to 
find any record of such in the 'Transactions.' 

In addition to malignant new growths, myeloids (or bodies per- 
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fectly indiBtiuguUbable hj the mioroBcope) are found asBociated 
with tubercle, and with processes of bone absorption or of bone 
repair. In some of these conditions tbey have been regarded as 
macrophages; there is no evidence, as regards cancer, in &«oDr of 
such a view. Of malignant parenchyma they seem to be pnrety 
passive elementa. The BO-(«lled " myeloid sarcoma " of the text- 
books differs clinically in no respect from a, spindle-celled sarcoma 
devoid of giant corpuscles, and is not entitled to rank as a distinct 
species. Although typical myeloids contain very nnmerous leuco- 
cytes, yet a fair number are perfectly amorphous ; and these offer 
the key to a comprehension of their natnre. They are simply 
microscopic fragments of fibrin — minute blood-clots, in short. 
The one condition essential to their development is undue vascu- 
larity, with probably some idiosyncrasy in addition. It need hardly 
be said that they have no connection with the bone-marrow. 

Novei>^)er 6th, 1894. 

Report of tJie Morbid Qrowlha Committee an Dr. Herbert Snmn't 
apeeiment of giant eorputeUt. — We have carefully examined the 
preparations banded over to the committee by Dr. Snow, and 
report as follows : 

Case 1. — In regard to the first case, we concur with the author, 
and hold the tumour to be a spindle-celled sarcoma containing 
a considerable number of multinucleated myeloid or giant-cells. 
These cells are indeed so numerous that the growth might equally 
well be classed as a giant-cclled sarcoma. 

Case 2.— The number of giant-cells in the cyst wall of this case 
is inconsiderable, and forms no important feature. We have no 
comment to make on the author's description, except that we 
consider the use of the term "spindle-celled tissue" ambiguous, 
and should substitute that of " granulation tissue," tlie tissue 
being of infiammatory origin. 

Case 3, — ^This the author describes as a scirrhous carcinoma in 
which there are numerous giant-cells. It is upon the latter that 
the interest of the Bpecimeo turns. By taking particular examples 
of such, the conclusiou that the structures so named are giant- 
cells might certainly be arrived at. After carefully examining 
the whole of each of the different sections, however, we think the 
appearances are either accidental or artefact : if the former, tbey 
are doe to the sections of compressed and misBbapen cell-columns ; 
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iftbe latter, they are due to age or imperfect preparation. Id 
favour of tbe latter view ig the fact tbat id none of the sections is 
there any evidenoe of a cell margin, even where there would be 
no dispute as to a real epithelial column being in qneation. This 
universal absence of cell-demarcatioD renders it equally impos- 
sible to say whether any of the bodies under consideration are oell- 
fnsions of epithelium such as are enconntered in certain carcinomas. 

The view of their artificial character is further snpported by 
the fact that similar elements can be occasionally seen not only 
side by side with the cell columns, but also in their midst. We 
may observe that there is nothing in the general structure of the 
tumour which which would reader the presence of macrophages 
probable, i. e. there is no extravasation of blood, and nowhere any 
necrosis of tissue. 

BiCHABD G-. Ebbb, 

January SOtA, 1895. Sakuel Qt. Shattogc. 



7. The malignant revertion of mammary " eyatie jUiroma." 
By HxBBEBT Snow, M.D. 

CA8> 1. Revertion inio earetnomo. — Mrs. 8. E — , aged 64, had her 
left breast eidsed in February, 1887. for a tumour of uncer- 
tain duration, but known to have existed several years at least. It 
was as large as a welKsized orange ; there was no gland enlarge- 
ment. The mass was found to consist of firm white fibrous tissue, 
studded with minute acinar dilatations lined by columnar epi- 
thelium ; a cyst as lai^ as a hazel-nut occupied tbe centre ; there 
was nowhere any trace, microscopic or macroscopio, of carcinoma 
structure. In March, 1888, reappearance of disease in the scar, 
in the corresponding axilla, and in tbe viscera ensued, with a quickly 
fatal result. The autopsy revealed typical scirrhous carcinoma in 
all these tissues. 

Cabi 2. Bevertioa into («*« sarcoma. — In April, 1893, E. M — , 
aged 42, had her right breast excised for a large, prominent, bossy 
tumour, in biec that of a " child's head," noticed by the patient 
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iauT years, and therefore doubtless of much longer duration. 
There had been rapid increase duritig the previous two maoths ; 
pajn had been felt for three weekt only; there was no gland 
enlargement; the voman was ruddy and robust-looking. The 
greater part was found to consist of well-organised fibrous tissue ; 
a thia section displayed to the naked eye that peculiar cribriform 
appearance which denotes the cystic fibroma; the little meshes 
were seen under the microscope to be lined by columnar epi- 
thelium. 

Amid the white and firm tissue base was, howsTer, a small 
r^on not larger than a hazel-nut, of greyish colour and soft con* 
sistence. Microscopically this was seen to be constituted of 
embryonic spindle-cells ranged in bands (true sarcoma) ; the 
appearances were wholly distinct from those in the remainder of 
the tumour, and were unmistakably malignant in character. la 
3ept«mber the disease " recurred " under the cicatrix, this time 
showing sarcoma tissue only. It was removed with verr tempo- 
rary success. In April, 1894. another tumour had formed above 
the scar and close to the sternal edge ; as there was no gland 
enlargement, and the growth still appeared to be strictly local, an 
attempt was made to remove it, but the whole pariet«s iu the 
neighbourhood were found extensively infiltrated, and the patient 
speedily succumbed. 

Bemarki. — In text-books the connective-tissue hypertrophies 
which attend the evolution of the female breEist (t. e. from fifteen 
to twenty-five years) are usually confounded with those incidental 
to the period of devolution or permanent degeneration (that is, 
from the age of thirty-four onwards). There can be no greater 
error, pathological or clinical; and though, as in most similiv 
lesions, intermediate examples may occur, yet the great majority 
fall into two extremely distinct classes. The " lumps " we com- 
monly encounter in the mammee of young girls, and which I prefer 
to designate the " fibroma of adolescence," are bardly ever asso- 
ciated with cyst formation ; the " cystic fibromata " of middle- 
aged or elderly women is invariably studded with cysts, macroscopic 
or microscopic. The minute are, of course, but an early stage of 
the large; confer on the section its characteristic cribriform 
appearance ; are the normal acini dilated. The "fibroma of ado- 
lescence" is commonly multiple, involving both breasts simul- 
taneously or successively ; the " cystic fibroma " is always single. 
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But of the gravest importaace is the relation of the two leaions 
to malignaDC/. The 6broma of jouag girls rarely grows bejond 
the size of a walnut; commooly disappears under local treatment, 
or under the stimulus of pregnancy ; has none but a casual asso- 
ciation with cancer; although often the site of subjectiTe ill-sensa- 
tions, is, so far as I know, a perfectly harmless lesion. On the 
otherhand, the "cystic 6broma" grows slowlylfor a term of years as 
a benign tumour, but as surely in the end becomes associated with 
malignancy in one of two modes, illustrated by the above cases. 

The modus operandi appears to be as follows. We have in these 
growths two principal elements — the bypertrophied fibrous tissue, 
and the epithelium of the acini which this includes. Each of 
these may be the source of the inevitable malignancy. The former 
slowly grows until, with advancing age, portions fail to undergo 
proper organisation ; then an embryonic development of spindle- 
celled tisaue^io effect, a spindle sarcoma. The latter element, 
again, the acinar epithelium, is harmless so long as it continues 
bounded and, so to speak, " encapsuled " by the thick masses of 
enveloping fibrous tissue. But sooner or later the cells gain access 
to the softer fatty or other tissue beyond, and there proliferate. 
Then ensue the phenomena of ordinarj- carcinoma. 

May 21s(, 1895. 



8. Primary melanotic sarcoma of clitoris. {Card specimen.) 
By William Henbt Battle. 

THB specimen exhibited was removed during life from a patient 
aged 79. This was done on account of the offensive slough- 
ing condition of the growth, which caused much annoyance and 
discomfort. The clitoris is much enlarged and clubbed at the 
extremity. The section has been carried through the centre of the 
organ and skin over the pubes, from before backwards. The clubbed 
portion is pigmented, and covers the oi^n like a cap ; it is about a 
quarter of an inch in thickness, and of a brownish black appear- 
ance. The stalk of the mushroom is without pigmentation, and 
presents stris, and a complete infiltration with growth of a yellowish 
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appeanuiM and firm consistency. In tbe flubcutaneoua tissue over 
the pubes the section shows & series of circular pigmented patches 
varying in size from a crow quill to a cedar pencil ; these are th« 
infiltrated lymphatic TCsseltt, full of pigmented growth. As a rule 
the section of these is quite clearly defined, circular, and isolated ; 
but in one or two places there is a blackish discolouration, and near 
the base of the clitoris on the upper aspect the pigmented growth 
«itends between the upper part of the clitoris and the largest 
lymphatic. The surface of tbe main grovrth is ulcerated. 

Tbe growth bad been noticed in October, 1893. She came under 
care April 23rd, 1894, and died May IStb, eighteen days after 
operation. 

Neoropty. — Hypostatic congestion of the lungs, and cardiac 
failure. Secondary deposits unirersal — skin, lymphatics, glands, 
bones, heart, viscera, including ovaries. Heart: left ventricle 
markedly hypertrophied ; aorta and cardiac valves extremely 
atheromatous. Microscopically, an alveolar sarcoma. 

May 21ft, 1895. 



9. Adeno-fibromaoftheHp. (Card spteimen.) 
By L. A. DuHM. 

THIS tumour, measuring 1^ by j by i inch, was removed from 
the upper lip of a young adult man, W. F — , in Guy's 
Hospital, December, 1894. The swelling bad existed the greater 
part of the patient's life, but had lately grown more rapidly. It 
was perfectly encapsuled, and projected towards the mucous aspect 
of the lip. On section it appears fibrous looking, and contained 
one small cyst in tbe centre. It is of a flattened ovoid shape, 
slightly nodular on the surface. It shelled out with the greatest 
ease through an incision on the mucous aspect of the lip. The 
microscopic specimen shows much fibrous tissue with numerous 
glandular spaces. February i9lh, 1895. 
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10. Sarcoma oflunif, secondary to sarcoma of tibia. {Card 
specimen.) 

Bj H. MosLBT Flbtcheb, M.D. 

DEscBiPTiOH AHD Behabzs. — Ftoid Floreuce J — , ftged 16. 
Bigbt femur amputated bj Mr. Marsb on February Sud, 
1894, for malignant growth io middle tbird of leg. Primary 
growth was a BubperioBteal Bpiudle-celled sarcoma, and contained 
cartilage, in parts calcified. Patient readmitted to St. Bartholo- 
mew's December, 1894, suffering from pain in left leg, right arm, 
and cough. Died December Slet, 1894. 

Post-mortem. — Small secondary growths on stnmp of right femur, 
left radius, left knee, ribs, &c. Both lungs uniformly infiltrated 
with secondary growth, the pericardium being bnried in the growth 
occupying the anterior mediastinum. Bight lung more affected 
than left. Growth hard at outer portions' of long, while central 
part was soft, and in fresh condition contained dark-coloured semi- 
gelatinous fluid, dreat TesseU not compressed or affected. 
Bronchial glands natural. Body not emaciated, very abundant 
subcutaneous fat. May 21tt, 1895. 



11. On the identity of so-called duct-cancer with ordinary 
carcinoma. 



A 



By Hebbesi Snow, M.D. 

BKiBP communication on this question was brought before 
the Society. January 16th, 1895. 
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X. MISCELLANEOUS COMMUNICATIONS. 

1. A note on variola and vaccinia. 

By J. Jackbon Clause. 

[With Plate TUI.] 

MANY ^ears ago Lionel Beale * described cell-formslie had obserred 
in active movement in Taccine lymph. The corpuscles as- 
sumed a, stellate form, and the peripheral proceasea exhibited a 
streaming movement in their granulsj- protoplasm. In 1886 Yan 
der Loeff described as parasites etmilar bodiea he had found in the 
pustules in six cases of smallpox. The same author described 
motile fl^ell&tes In the blood of vaccinated children and calves. 
These oiganisms are half the size of a human red blood-corpuscle, 
and are prorided with one or more nuclei and a single flagellum. 
They are free in the blood-plasma or attached to red corpuscles 
(L. Pfeiffer), but are not found within red corpuscles after the 
manner of the parasite of malaria. They make their appearance 
when the areola forms about the inoculated spot — that is, when the 
fever develops ; and they gradxially disappear from the blood with 
the subsidence of the fever. 

L. FfeifFer, in 1887, described as sporozoa certain structures he 
had observed in the course of the histological examination of the 
lesions of variola. 

In 1892 Quamieri, who was led by the observations of Van der 
Loeff and L. Pfeiffer to investigate the subject, published the results 
of experimental inoculation of the cornea of rodents with vaccine, 
and with the contents of smallpoz pustules. CKiamieri'a obaerva- 
tions are of the greatest interest and importance, and aa the writer 
has been able to repeat them they will be given in some detail 

L. Pfeiffer' confirmed the observations of Van der Loeff and 
■ ' Qakrt. Joum. Micr. Sci.,* vol. iv, old Mriea. 

* L. Pfeiffer, " BBbandlniig und Prophjlaze der Blattern," Pemoldt and 
SUnttinp, ' HtndbnRh der ipeciellen Thenpie, Ac.,' Jeoa, 1898, vol. i. 
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Guanusri, and embodied his own and their work in a complete 
account of Tariola and vaccinia, in which the whole of the literature 
ooneeming these affections is fully collected. Doehle (' Centralb. 
fur Bakt.,' 1892) confirmed Yan der LoefTs description of flagellates 
in the blood during the fever of vaccinia and the early fever of 
variola, and described similar flagellates in the blood in measleB, 
scarlet fever, and in the febrile stage of syphilis. 

The writer will now give the resulte of his own observations on 
the histology of the vaccinated cornea of rabbits and guine&-pigB. 
If a rabbit is killed f ori^-eight hours after the cornea has been inocu- 
lated with calf-lymph, sections of the cornea show in the neighbour- 
hood of the seat of inoculation peculiar changes in the epithelial 
cells (see fig. 1, Plate Vlll). In the protoplasm of the epithelial 
cells, generally in a small cavity which indente the nucleus, minute 
(1 — 3 fi), slightly irregular, dense, highly refracting particles are 
present. These bodies are readily visible in unstained preparations, 
and they are deeply stained by acid luemateiylin and picro- carmine. 
A few appear to be entirely surrounded by nuclear matter, as at h, 
but this may be due to the plane of the section having passed 
through the deepest part of a depression in the peripheral pajt of 
the nucleus ; others, as at c, appear as if they were undei^ing sub- 
division into two ; others are elongated and appear to be under- 
going gemmation, d. It is to be noted that the epithelial cells 
containing these bodies are slightly swollen. These appearances 
the writer first saw in a preparation made by L. Pfeiffer in 1898, 
and subsequently in the cornea of every rabbit (four or five) which he 
(J. J. C.) experimented on. Guamieri and Pfeiffer have described 
amceboid movements in the small adnuclear bodies of the vaccinated 
cornea ; thus L. Pfeiffer (loc. cit.) has written, " If a portion of 
the corneal epithelium near the seat of inoculation is sliced off and 
is placed on the warm stage in some of the aqueous humour slightly 
tinged with methyl blue, quite definite amceboid movemente are 
discernible in the foreign particles which lie in the epithelial cells. 
The movements cease when the parasite dies, an event which is 
known by its assuming a spherical form and becoming stained by 
the methyl blue." The cell-inclusions shown in fig. I are absent 
from the normid cornea, and from healing wounds of the oomea. 
Thus if the cornea is scratched without being inoculated no cell- 
incluBion« are present. L. Pfeiffer has found that when the cornea 
is auesthetised by cocaine before inoculation the disease is not 

18 
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contracted ; thuE it would appe&r the paraaitee of Taccmia lue killed 
hj this drug. Moreover at the fort^-eighth hour after vaccinatioii 
Ieuco<7tea hare not reached the injured spot, nor hare noteworthy 
changes occurred in the oonnectiTe-tissue oella ; indeed, there is not 
the eli^test evidence to support the idea that the cell-incluBionB 
may have oome from leucocjtea or connective-tiBsue oellB. Chemical 
irritants do not produce the pecoliar appearances of the vaccinated 
cornea (L. Ffeiffer). It appears to the writer that evidence 
of the parasitic nature of vacdnia is to be obtained by com- 
paring sections made from the vaccinated cornea on the third 
and fourth days with those taken at the end of the second day. 
For this purpose the guinea-pig's cornea appears to be more suitable 
than the rabbit's, for the reason that the process is more rapid and 
the forms assumed by the parasites more varied jn the guinea-pig. 
Fig. 2, Plate Vill, represents a portion of the epithelium of a guinea* 
pig's cornea taken sev^ty-two hours after vaccination. The epi- 
thelial cells are more swollen than at the forty>eightb hour. Clefts 
(a and b) have appeared in the epithelium, and in these defta are 
bodies which have the high power of refraction and staining reactioos 
which recall the bodies by many r^arded as parasites in molluscum 
contagioBum, cystic ureteritis, cancer, &c. The cell-inclusians 
as at c are lai^er, stain more with eosin than hiematozylin, and 
present stiff peripheral processes which remind the observer of 
certain bodies in cancer. In the clefts some of the free bodies 
present a distinct zone of peripheral granules, but no nucleus 
(d) ; others have a nucleus with several masses of chromatin (e) j 
others again a " flame-nudeus (d). Of the ceU-inclusionB which 
have the high refractive power and staining reactions of these free 
bodies, some present a peripheral layer of nudear granules ; others, 
as at /, present nuclear changes like those which have been more 
fully noticed in connection with sarcoma ; lastly, some of the cell- 
indusions possess peripheral granules of the characters of the 
" corps albuminoides " of cocddia (g). If any doubt remained 
of the nature of the intra-cellular and free bodies of the vacci- 
nated cornea, it would, in the writer's opinion, be removed by a 
somewhat closer study. Thus ezanu&ation of the free nudeated 
bodies under a higher m^nification reveals in some cases a struc- 
ture closely resembling that seen in some of the paraut«s of cystic 
ureteritis. In some of the highly refracting cell-indusions of vac- 
cinia beaded threads of chromatin or minute mitoses are present 
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DESCRIPTION OF PLATE VIII. 

Illustra>tiiig Mr. Jackson Clarke's communicatioD on TarioU 
and Vaccinia. (Page 192.) 

The drawings wore made under Zeisa's -^ oil immersion, and 
oc. 8. Figs. 1 and 2 x 7fiO diams. ; the rest x 1000 diams. 

Fl8. 1. — Part ofateetionofarahbietcomtaf&rty-tigJUJumnaJtaTeaeeiaa- 
fio», a. Sektof ioocnlatioDj b, paruita subdivided into two; e, pwMitem 
procew of flationt >1, minnte pusute in > depreuion la ■ naclaiii. 

Pia. 8. — Fart of a teetio* of a guiBea-pig'i eonua mattg-ltao low* tfl«r 
vaeei»atitm- a ud b Are clefts between the epithelial cella j a contaiiu two 
puwitei ; one rennd and reticalHted in the centre, and preaenting a peripheral 
grannie lajer; the other elongated with clnbbed eitcemities; b contaiai eleven 
parautet, two of which (spore*) are verj amall; a, larg« dense intra- cellnlar 
parasite, with stiff radial proceuM ; d, intn-cellnlar parasite ) e, free paraeite, 
with peripheral grannies ( f*, nnclested free paruite ; /, nuclested intra-cellnlar 
parasite ; ff, free parasite, with flsme-nacleiu. 

FlO. 8. — From a vaeeinaUd yvi*ea-pi^'i eonua, liird dag. Paraute with 
central clearing (a), containiDg muKt of chromatin; b, dense ectoearc. 

Fl8. i. — Ibid. Free panuite, with aeTeral irregnlar mitotic fignrei. 

FlS. 6. — liid. Parasite, with dense central body and nnclear rcticalimi, ot 
which the nodal points were stiined Une by acid hnmatoijUn. 

Fl&. 6. — Ibid. a. Panuite, from which a portion (i) has separated as a 
potcDtlal sporogoitinm. Tbe parasite contains nnmenmi particles of chiomaUD, 
and lies within an epithelial oeU. 

FlO. 7. — Ibid. Free parasite in proceu of sporing. Eight sporogonin are 
ahown in optical section. The iporogonia all contain nnclear particles (bine with 
hsmatoijilin). The chromosomes are eitremel; minate. 

FlO. 8. — Fart of lie epidtrmtt, naar the taargin of a primarj/ lypMlitie nra. 
At a and a', intra-nuclear parasites ; b, dense homogeneous parasites ; e, bodies 
similar save in that thej have a dense nnclear bodj', which stains blue with 
hnmitoijlin ; d, d, free parasites, with chromatin arranged in beaded filaments t 
d', parasite, with veticalar nucleni wbicli contains tliree masses of cbromatiui 
«, large rsticntam ; /, free parasite, with a centnt naclesr body, and at tlie 
ontermoat part or tbe nnclear clearing a hollow cphere of grannie*; f, ptrsHte, 
snbdividing into spores. 
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(figB. 3—7), u ia the case in manj eporozoa. Again, among the 
free bodies of the peculiar characters mentioned abore there is 
evidence <tf simultaneous subdivision into smaller particles, which in 
many cases present nuclei with minute diromosomes comparable 
with those of the sporogonia of sporozoa, with molluscum bodies, 
and with some of the structuieB r^arded by the writer as parasites 
in cancer. 

Buffer and Plimmea- (' Brit. Med. Joum.,' 1894, toI. i, p. 1412) have 
accepted the bodies shown in fig. 1 as intra-cellular parasites, confirm- 
ing the previous descriptions of Guamieri and Ii. Ffeiffer. They, 
however, make some stetemente with which the writer cannot agree. 
In the first place, they state that the parasites of vaccinia differ 
from those of cancer. According te the writer's experience, every 
parasitic form which occurs in vaccinia occurs also in cancer. 
Again, Buffer and Plimmer state that the parasites described by 
Quamieri have nothing in common with those described by L. 
Pfeiffer. Such a statement is incomprehensible, since L. Pfeiffer 
accepte the parasites as seen in the rabbit's cornea as the earlier 
phases of some of the cell-inclusions originally described by him. 
Finally, Buffer and Plimmer sUte that they have been able to find 
no evidence of sporing. This contradicte their statement as to their 
accepting the position of Guamieri, who described in the vaccinated 
cornea parasites undergoing simultaneous subdivision inte radial 
Begmente, a process which is accepted as sporing in the well-known 
paramtes of malaria. S. Monckten Gopeman* refuses to accept 
experiments on rodente, because in these animals vaccinia does not 
cause exactly the same lesions as it does in man. Now, since many 
observations serve to show that vaccinia is but modified variola, the 
foUovring observation made by the writer seems to render such 
objections valueless. Some variola lymph kindly supplied by Dr. 
F. J. Eicketto was rubbed into a rabbit's ear. Seven days later 
the animal was killed. The scratch healed, but a scab formed over 
it and spread for two millimetres on each side of the scratch. 
Examined histologically and compared with scabbed vaccination 
lesions from a child's arm, and with variola lesions from a man who 
died of smallpox, the lesion on the rabbit's ear was found to 
present characters in every way corresponding to those in the 
human subject. And, moreover, a smallpox lesion does not always 
assume a pustular character in man. It may be confidently 
■ CopcnKn, ' Brit, Med. Jonnu,' 1894, vol. ii, p. 157. 
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asserted that in TECcine Irmpb there is ft protozoon which deter- 
mineB in the cornea of rodenta a definite seriee of pathol<^cal 
changes, and that the stndy of variola and vaccinia^ in man showa 
that a morphologicallj identical protozoon ig present. The early 
intra-cellnlar sta^ of the parasites of the vaccinated cornea and 
human variola goes to show that they are probably both necessary 
parasites. The conclusion ia that the parasites are identical in the 
two conditions. There ia, in the writer'a opinion, as mnch evidence 
that vaccinia and variola are caused by the protozoon described 
above as that malarial fever is caused by the protozoa first described 
by Laveran. 

It has been motioned above that Doehle described nucleated 
flagellate bodies in tiie blood of persons suffering from primary 
ayphilis, a disease which in some aspects has a considerable reaem- 
blance to the specific fevers, and, aa is suggested by the vulgar name 
of the disease, it is sometimes a difficult matter to distinguish 
between pustular syphilitic lesions and those of smallpox. When 
some syphilitic sores of the sldn and of mucous surfaces covered by 
stratified squamous epithelia are examined microscopically they 
frequently present epitheliomatous characters, long processes of 
epithelium being found to penetrate deeply into the subjacent sup- 
porting connective tissue. It becomes thus a matter of interest to 
compare syphilitic lesions with those of smallpox and cancer. When 
spreading primary or secondary lesions are excised and at once 
placed in Foil's solution, hardened in the usual way, and cut into 
sections, these present appearances closely resemblii^ those of the 
vaccinated cornea and some cancers. In Plate VILL, fig. 8, is depicted 
a portion of the superficial epithelium about three millimetres from 
the edge of a primary sore. At a, a, within the nuclei of epithelial 
cells, are bodies resembling the young parasites of vaccinia j whilst 
at & are shown dense homogeneous bodies closely resembling some 
of the parasites of cystic ureteritis. At c is a larger body similar to 
those marked h, except in that it has within a central clearing a 
nuclear bar which stained blue with hsmatoxylin. At d, d, &k 
other bodies showing radiating strings of chromatin granules. At 
/ is another of these bodies, presenting a central dense body around 
which a hollow sphere of granules, some of which stained blue with 

' FoT farther obwrrktiooi on thb labject ue Jsckion Clarlip, ' Hed. ProM 
■nd Cir.,' 1893, vol. il, p. 233i ' Brit Hed. Joarn.,' 1894, vol. ii, p. 869 ; ' Lancet,' 
1B9G, vol. i, p. ISe ; ' C«DtralbUtt f«r Bftkt.,' 1896, B. liii, p. 30Q. 
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acid hsematozjlin, has formed, recalling a form of the paraaites 
in cystic ureteritis. The appearance shown at 9 in fig. 8 is 
strongly so^estive of sporing. The reticulated bodies, as at e, are 
produced by a change in the denser structures, and seem to precede 
a subdivision into minut« bodies similar to those repreBent«d at g. 
In a previous article the writer ' first made the comparison between 
the paraaitea of variola and the bodies now under consideration. At 
that time he had not been able to make out karyokinetic processes 
in the bodies, and consequently was unable to express a definite 
opinion as to their nature ; but on comparing structures such as 
those represented in ^s. 3 — 6 with those shown in d and d', fig. 
8, the writer is of opinion that the syphilitic lesions contain 
parasitic protozoa akin to those of variola and vaccinia. 

Material obtained from the mortuary twenty -four hours or loiter 
after death loses many of the appearances which are present when 
it is fixed whilst stiU warm and alive. In spite of this, some 
gummata of die liver present a few dense atructurea comparable 
with those shown at & in fig. 8, as well as leas definite bodiea 
which are comparable with the reticulated formations shown in 
fig. 8, aa at e. 

Id conclusion it may be Btat«d that there is ground for further 
research, and it may prove that the common infective fevers as well 
as syphilis produce lesions long after the first effects of the infection 
have passed away— lesions comparable to the tertiary lesiona of 
syphilis. It may even prove that among such lesions are some of 
those known as cancer and sarcoma. Further, it may prove that 
when a chronic syphilitic lesion assumes a cancerous character, this 
ia but a modification of the syphilitic process. 

October I6th, 1894. 

' JuliMn Clarke, ' CentralbUtt fQr Bftkt.,' 189fi, B. liii, p. 300. 
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i. Absorption and metabolitm in obttrtution of the pancreatic 
duct. 

By Tauohah Hakley, M.D. 

IT being of particular interest to investigate what cliangee occur 
in the absorption of food as well aa metabolism in that diseased 
condition in which so important a juice aa the pancreatic is prevented 
from entering the alimentary canal, I venture to bring forward the 
following facte : 

As early as 1832 Bright' stated Uiat in diseases of the pancreas 
large quantities of fat were found in the stools. 

In 1862 Dr, George Harley' pointed out that t^e solidification 
of oil taken by the month in the stools was a reliable sign of 
occlusion of the pancreatic duct. 

Experimentally von Mering and Minkowski* showed that in dogs 
in which the pancreas had been entirely extirpated, and the animals 
thus rendered diabetic, large quantities of fat occurred in the 
stools. 

Subsequently Abelmann* investigated the metabolism of dogs 
from which the pancreas was either partially or totally extirpated ; 
in this research he showed that von Mering's and Minkowski's 
observations were perfectly correct, and that animals thus operated 
on were unable to absorb as much fat as normal animals. In fact, 
while olive oU was entirely unabsorbed, rnj lV fat was only absorbed 
in small quantities. He further found that while the absorption of 
proteids was very much diminished, carbohydrates were not 
absorbed in the normal quantity. 

In September, 1893, while working in the Physiological Laboratory 
of Turin, I found that in a dog from which almost the entire pancreas 
had been removed, the body weight fell from 85 kilos, te &05 kilos, 
in the space of two months ; at the same time the urin<] contained no 
sugar. The fieces of all the animals that I have experimented upon 
> Bright, 'Hed.-Chir. Tcini.,' 1S32. 

■ Qeor^ Huley, " Complete Obstruction to the Bila utd Psncrettic DdcIh," 
' Tnuii. Pith. Soc.,' vol. liii, IS6S, p. IIS. 

* VonMaiin^and Hiokowtki, ' Arch. t. eip. Path. d. Phann,' vol. ixti, 1B89, 
p. B71. 

* AbelmanD, ' lokng. Vita., Dorpat,' 1890. 
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had a most pecnliar foul smell ; thia fact, trifling as it may appear, 
la oevertheleBs of importance, aa I have fooad it invariably to occnr 
when the doge were fed on raw meat, which even often reappeared 
in the etoole apparently unaltered ; when fat waa given it also 
reappeared in large quantities in the stools. Before describing a 
human case, I shall give, for the purpose of comparison, the results 
of the analyses in a dog which lived for two months after an 
almost total extirpation of the pancreOB. The di^ lost considerable 
flesh, although the urine at no time contained any sugar, for 
which it was repeatedly examined by fermentation, phenyl-hydrazine, 
and Fehling's tests. The urine, on the other hand, contained not 
only acetone, but also aceto-acetic acid in small quantities. The 
fceces always contained undigested food, and had the remarkably 
foul odour above described. 

Table 1. — Showing the ahtorption of niirogen in a dog in wkich the 
pancreas had been cUmoH extirpated ; the animal lost fieih eon- 
nderMy, JnU the urine never contained eiigar, owing to tome 
very malt portione of the tail of the pancreas having been ^fi. 
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On the first day, aa shown in Table 1, no food was given, while 
during the next three days the animal was given meat containii^ 
I7'6I8 grams of nitrogen. With the first and last meal charcoal was 
given to indicate how long the f eeces passed, belonged to this diet ; the 
black colour disappeared on the sixth day. The stools passed on the 
sixth day, which did not contain any charcoal, are therefore not 
reckoned in calculating the total quantity of nitrogen unabsorbed. 

That even fasting animals pass f ebccb we know from the experiments 
of Yoit, Bud that the same holds good in human beings has been 
further shown hy observationa made on various fasting individuals. 
The ftecee passed on the sixth day correspond in all probability to 
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the fasting atool, which is supposed to be derived from an ezcretioii 
into the alimentar; tract, a^ described by Hermann, Ehrentbal, 
Bernstein, and F. Voit. 

It is interesting to note that when food was given on the 
second morning the animal passed some of the black-coloured 
stools in the evening. The stools were each day collected in the 
morning before giving the food, but for the purpose of convenienoe 
they are entered in the above table as if passed during that 
day. 

It is seen in Table 1 the quantity of nitrogen given in the meat 
was l/'dlS grams, whOe the quantity eliminated from the 
alimentary canal wa,s 14'469, consequently only I7'88 per cent, 
of the nitrogen given was absorbed. In reality, in aU probability 
somewhat more was absorbed, as some of this nitrogen found in the 
ffeces would correspond U> that which is normally eliminated in a 
fasting animal. 

In the analysis of the urine we find that during the three days 
on which the animal was fed the quantity of nitrogen eliminated 
was almost uniform ; at Ute same time the animal could not be said 
to be at nitrogen equilibrium, as it continuously lost weight. 

The quantity of nitrogen eliminated in the urine and feeces was 
more than was reaUy given to the animal in the diet, so that some 
of the nitrogen contained in the urine was derived from a breaking 
down of the tissues themselves, and hence the source of the loss of 
weight. 

The loss of weight in this experiment can be partly explained by 
the diminished absorption of food from the alimentary canal, but 
this alone does not seem a sufficient explanation. 

Abelmann found that when he removed the entire pancreas, from 
22 to 58 per cent, of the proteids given to his d(^8 was absorbed, 
while when the gland was only partially removed, the absorption 
ratio rose from 40 to 83 per cent. 

It is therefore shown by these experiments that the absorption of 
prot«ids from the alimentary canal is markedly affected in pan- 
treatic disease, and that, as will be seen later, it is in reality 
not much less affected than the absorption of fat which has hitherto 
been generally believed to be, if not the only, at least the principal 
kind of food affected. 

If WG now turn to the effects on the absorption of mutton fat 
produced by extirpation of the pancreas in dogs, we find that the 
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[nx)portion TarieB with the period which baa elapsed aince the 
nperatioD. 

Table 2. — Showing the ahtorption of midton fat, after almost com- 
plete extirpation of the pancreas ; one twentieth of the tail of the 
paaereat h&ng left. The experiment hegina fifteen days after the 
operation. 
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Charcoal was ^ven aa indicator in this case in the same manner 
as preriouBly deBcribed. In the above table it is seen that in the 
first two periods of two and three days respeetiyely 2662 to 37-94 
per cent, of the fat given was absorbed, the lai^st absorption 
taking plae« when the largest quantity of fat was given ; while 
during the third period, when the animal was in a weaker con- 
dition, and would not take so much food, the quantity of fat 
absorbed was much less, being only 4-44 per cent. 

Abelmann found that after the total extirpation of the pancreas 
in bis dogs no tat was absorbed, whereas in partial extirpation 
from 25 to 59 per cent, of the quantity given was absorbed. Milk 
fat, however, proved an exception to this rule, for he found in total 
extirpation from 28 to 33 per cent, of the milk fat was absorbed. 

In other experiments in which I have endeavoured to ascertain 
the amotmt of fat absorbed from the intestinal canal of dogs aft«F 
either partial or total extirpation of the pancreas, I have in all 
cases found a very marked decrease from the normal amount of fat 
absorbed, but the above samples are the best of them. 
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In a, paper on tiie absorption of milk fat recenUj publi§hed in 
the ' Journal of Physiology,' ' I showed that while a normal d»^ fed 
on milk absorbs from 21 to 46 per cent, of the fat given in seven 
hours, in a dog from whom the pancreas had been entirely removed 
no absorptioD of milk fat whatsoever could be definitively found to 
have occurred in this space of time. 

With these preliminary remarks I will proceed to narrate an 
exceptionally characteristic case of pancreatic duct obstruction in 
which, throi^h the kindness of Dr. Auld, of Wimbome, I had the 
opportunity of making a series of analyses while the patient was 
on a fixed diet. 

The patient was a boy aged thirteen, who, after recovering from 
scarlet fever, was attacked by severe gastritis in February, 1894. He 
had previously suffered from an attack of acute nephritis. Two 
months after the scarlet fever an offensive smell was noticed by 
persons coming neaj him, and this was found to be due to an oUy 
excretion which collected on the seat of his trousers. 

On examining his f»ces Dr. Auld found them of a light brown 
colour, soft, and containing undigested food. A large quantity of 
oU floated about them ; on cooUng, the oil solidified into a hard 
beeswax-like cake. A motion followed immediately upon each meal, 
associated with pain in the rectum, which was found to be due to 
an inflammatory congestion of the mucous membrane and an appear- 
ance of villous growths. 

When Dr. Auld brought the boy to Dr. Geoi^ Harley on the 
4th October, 1894, he was passing every tenth day or so a lai^ 
quantity of more or less bright orange-coloured oily fltiid, which 
immediately gave rise to the supposition that he was labouring 
under some form or another of pancreatic disease. His abdomen 
was consequently carefully examined, without any pain, tenderness, 
or swelling of any kind being found in the pancreatic r^on. The 
oily stools were, however, so characteristic of the absence of pan- 
creatic juice that he was put under the appropriate treatment for 
that affection. 

When 1 examined the urine in June it contained 151 per cent, 
of urea, no acetone or aceto-acetic a^id, nor any sugar. At this 
time the boy weighed 78 lbs. Some of the oily matter he passed 
was sent to me for analysis in July, and I found it consisted of small 
quantities of neutral fat and soap, and lai^ quantities of fat acids. 
' Vaogban HMley, ' Jonnul of Pbjiiologj,' vol iviii, 1895, p. 1. 
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During December, ISM, all medicmea were stopped, and he was 
placed for four daje entirely on milk diet. 

On this diet die fieces were of a yellowisli-whit« colour, and of 
the consiatence of a soft cream cheese. Thej contained a few 
yellowish lumps lifce beeswax, and smelt like extremely bad cheese. 
They contained a small quantity of bile acids and urobilin. From 
this, and the absence of any jaundice or bile in the urine, the bile- 
duct was evidently pervious. The results of a quantitative analysis 
are given below in a tabular form. 

Table 8. — Boy, age thirteen, suffering from probable ohitruetion 
to the pancreaUe duct. 
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The analysis of the four days given in Table 3 show that, as far 
as the urine is concerned, the quantity of nitrogen excreted is com- 
paratively equal. During the first two days on a milk diet he lost 
a pound in weight (14th and 15th), the next two days (16th and 
17th) his weight remained die same, and the iiitr<%en eliminated 
in the feces and urine was practically the same. In calculating 
the absorption and metabolism in his case the results of the l€th 
and 17th of December only are employed. 

As regards the absorption of nitr(^[en and fat from the alimen- 
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tary canaX I will compare the avert^ resultB of these two days 
with that found bj Buhner' in a healthy man on a milk diet. 

Table 4. — Comparing the quantity of nitrogen, and fat absorbed 
from the alimentary canal on milk diet in a healthy man (BObner) 
and the patient luffering from probable cAstruction to the pan- 
creatic duct. 



Health 

FvicrMtic 

obstrnction 



■6 7-; 

-25 4O-0 



6-7 6-6 
US-SO, 78-W 



92-3 IIM 
eoq 62-06 



M-4 
28«S 



In Table 4 it is seen that in the healthy man the feces contained 
15 grams of nitrogen, i. e. 77 per cent, of the total nitrogen given, 
consequently 923 per cent, of the total nitrogen given had been 
absorbed. When we compare this with the unhealthy boy's case 
it ie seen that in an averse of. two days, during which the patient 
was on nitrogen equilibrium, the fieces contained 5'25 gmms of 
nitrc^n, so that 40 per cent, of the total nitrogen given was 
eliminated in the fteces, and 60 per cent, only had been taken into 
the system to be made use of in metabolism. 

As regards the fat, in Buhner's healthy man only 6'7 grams were 
excreted in the feces, t. e. 5'6 per cent. ; whereas in our boy's case 
(of probable obstruction to the pancreatic duct) the feeces contained 
14380 grams of fat, i.e. 7305 per cent.,— so that only 2695 per 
cent, of the fat given was absorbed from the intestines and rendered 
capable of being made use of in metabolism. 

The two cases seem fair ones to compare, as the quantity of food 
given was about equal in both ; the only difference being that 
while the boy received a lai^er quantity of fat in his diet, Biibner's 
received a larger quantity of nitrogenous food. 

Turning now from what the results given in these tables show 
as regards absorption to the actual nourishment of our case, it may 
be as well to express it in the form of calories,— that is to say, the 
quantity of heat necessary to raise one kilogram 1" C 

> Babaar, ' Zait. f. BioL,' 1879, toI. it, p. 116. 
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From Buhner's' calculations we obtun the following remlta : 

1 gmn pioMd converted into arm, uric add, umtMnu, te, . = 4'1 calorie*. 
1 gram ht conTerted into cubouio add and water . . _ 9>3 „ 

1 gruu earbohiidnite conTerted iote carbonic acid and water . — 4*1 „ 

la metaholjsm ezperimenta it ig cuatomaiy to reckon that 100 
gT&ms of proteids contain on an aTerage 16 per cent, of nitrogen, 
so that if we multiply the quantity of nitrog^ by 625 we get the 
quantity of proteid it representB. 

As in our boy's case we did not estimate the quantity of carbo- 
hydrates, an averse of the other analyses has been taken. 

If the quantity of food given to our patient be converted into 
calories we find — 

Onml. 

Proteid . 82-61 x 4-1 - 3SS-2G ealoriea. 

r*t . . . 195-85 X 9-8 - 1830-71 ,. 

Carbohydrate . . 108-75 x 41 " 814-87 

2983-63 
Consequently the boy had received in his diet 298383 calories, 
and as he weighed 374 tilos. (78 lbs.) during the days of observa- 
tion, he received 789 calories per kilo, in his food. 

Numerous observers have found that a normal man on an 
average requires from 30 to 40 calories per kilo, to maintain hia 
weight according to the muBcular work he is doing, and that 32 
calories per kilo, is sufficient for most people doing an ordinary 
amount of muscular exercise. So our boy received in his diet 
twice the quantity of nourishment necessary to "mintftjn Us bodily 
weight, and yet, notwithstanding this, he lost weight. 

The loss of weight is puiJy explained by the greatly diminished 
absorption of food which we found by the analysis of the tmxa 
to have occurred, from which is seen the importance of analysing 
both the urine and fesces before formulating a diagnosis in a case 
like his. 

If from the quantity of food given we now subtract the quantity 
we found by analysis to have remained unabsorbed from the ali- 
mentary canal, we get the followii^ results. From the carbohy- 
drates having in our case not been calculated, I have taken as my 
standard the results found by Abelmann. He found in partial 
extirpation of the pancreas that only 7178 p. c. of the carbo- 
hydrates given in the food were abaorbed from the intestines. 
> Babuer, • Zeit. t. Biol.,' vol*, ili— iii, 189^-6. 



by Google 



206 HiaOKLLANKOUS COKHUHIOATIONB. 

ConBequentlj in the case of the boy we find— 



. 83-5 - 8376 - 4978 x 4-71 
. 196-S6 - 148-aO - eS-OG X 9-8 
. 108-75 - 4S-00 => 155-75 k 4-1 



< a08-85 CI 
49S-87 
688-58 



From these calculations it is seen that, instead of the boj absorb- 
ing into his system 2983-83 calories, he only absorbed 133680 
calories ; that is to say, only 36 calories per kilo. 

On turning to Table 3 we see that he weighed 378 lalos. while on 
ordinary diet. On the first day of milk diet (Dec. 14th) his weight 
remained the same, while on the third day (Dec. 15th) it fell to 
87-6 kilos., and on the fourth day (Dec. 16th) to 37-4 kilos., and 
remained so (on the 17th); whereas on resuming ordinary diet 
(on the 18th) it rose to 37 6 and (on the 19th) to 37-8 kilos. 

The results of our analysis show that during the boy's milk diet, 
while taking a lai^ quantity of food, he only absorbed a small part of 
it, but at the same time he absorbed as much as 36 calories per kilo., 
and in spite of this he lost weight ; from which it appears, that 
although from 32 to 34 calories per kilo, per diem would have been 
ample for him to keep up his body weight if in health, it was insuf- 
ficient under the abnormal circumstances under which be laboured. 

We must, therefore, conclude that not only was there in his case 
a disordered absorption of food from the alimentary canal, but 
there was also a defective assimilation of what was absorbed. 

The following table shows the changes the milk fat underwent 
during its poss^e through the alimentary canal in the case of 
the boy under observation. 

Table 5. — Showing the eompotition of the fat in the fsecet of a hoy 
suffering from probable obstrwstion of the pancreatic dfict, and 
the eompotition of fat in tke mUk given. 
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Id I^ble 5 we find the quantity of neutral iat taken has duninished 
from 191 grajns to 59'051 and 49149 grams reepectirelj, so that a 
lai^ quantity of it has either been absorbed dunng its transit 
along the alimentary canal, or, in spite of the absence of the pan* 
creatic secretion, it has been broken up into t&t acids, &c. 

In the milk given, although there were only 5690 grains of free 
fat adds, yet 54348 and 61355 grams were fotmd in the feces. 
From this it is seen that we can at least account for the disappear- 
ance of part of the neutral fat from the alimentary canal by its 
having been split up into free fat acids in its pass^e along the 
intestines, seeing that they vere increased tenfold. 

As regards soaps, their quantity in the milk was only 0121, while 
in the feces it was no less than 26270 and 18'135 grams. 

Thus, in spite of the pancreatic secretion beii^ absent, the neutral 
fats have not only been split up into free fotty acids and glycerine, 
but the fat adds have been able to find in the intestines an alkali 
wherewith to form soap. 

The amount of cholesteris in the milk was only 016 grams, 
while the quantity found in the feces was lO'OSl and 9231 grams 
respectively. This increase cannot be r^arded as being due to a 
chemical change in the milk, but is in all probability due to a 
quantity of choIest«rin being eliminated by the bile, or perhaps 
due to intestinal secretion. 

That the above chemical changes should have taken place in the 
nulk fats during their sojourn in the alimentary canal in the boy 
might ai^ue against the idea of the absence of the pancreatic juice 
really occurring, had not other experiments shown that the same 
thing occurs in animals when we have undoubtedly not only 
hindered the 0ov of pancreatic juice into the intestines, but removed 
the entire gland. 

I shall now give a table showing the results found in the case 
of the boy with supposed obstruction of the duct, and those I found 
Id the feces of dogs which had had their pancreas extirpated. 
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Table 6. — Showing average cotnpontion of fai in the fmcei of a 
normal dog an mUh iJiei, compared wiOt one from which the 
pmereat had been removed, placed tide hy nde with the average 
remit obtained in the two days' analyrit in the cote of the boy 
supposed tc be suffering from obitruetion of Qte pancreaiic 
duct. 





Totil 


"ir 


'3J." 


"ssl- 


Normal dog. . . . . 
duct 


100 
100 


33-90 
37-66 


68-65 

6e-ss 

40-40 


10-Sl 
lB-35 



• It ie aeen in Table 6 that, if we take the total ether extract of the 
fteoee as repreaenting 100, the quantity of neutral fat eontained in 
it is in normal di^ 3417; while in those from whom the pancreas 
waa artificiaJlj removed, as well aa in the boy, we get reBpectivel; 
33'90 and 37-55 per cent. 

In the norma] dogs, while the free fat acids are 5865 per cent., in 
Ao^ without the pancreas and in the boy they are respectively 
only 35-25 and 4040 per cent. Ou the other hand, the soaps as 
represented as free fat acids are in normal dogs only 719 per cent., 
while after pancreatic extirpation they are increased to 1084 per 
cent., and in the case of the boy they are I5'35 per cent. Con- 
sequently these cases very closely resemble each other in as far as 
neutral fat and fat adds are concerned. In fact, from merely the 
analysis of neutral fat and fat acids one would be unable to saj 
whether the pancreatic juioe waa present or absent. In the case of 
the soaps we see that there is a slight tendency to ezceBsive 
formation, or, I should rather say, an excesBive excretion of soap in 
the stools when the pancreatic juice is hindered from reaching the 
intestines. This may be r^arded as most remarkable, since when, 
the pancreas is either entirely removed, or its secretion is merely 
prevented reaching the alimentary canal, there is either a non- 
absorption or a greatly diminished absorption of taX from the 
intestines. 

According to former ideas, this non-absorption would have been 
attributed to the fat-splitting-up action of the pancreatic juioe no 
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longer coining into play, and from the fats not being broken down, 
no emukifiuation taking pla«e, and therefore no absorption. 

In the case of the dogs, as well as the boy, it is seen from the 
above analysis that, in spite of the absence of the fat- splitting 
ferment of the pancreas, the fats during their passage through the 
alimentary canal are, by some means or another, broken up, and not 
only form free fat acids, but also soaps. Tet, in spito of this fact, 
they are for some reason or another not absorbed. 

It may be as weU to try and explain by the light yielded by the 
analyaes what is the probable state of affairs in the case of the boy. 

The results of the analyses show us that laige quantities of fat 
appeared in the stools, no less than 7805 per cent, of the total 
quantity given. And, still further, that the proteids excreted in 
the faeces are far above the amounts normally found, so that 40 
per cent, of the nitrogen given has been excreted in the stools. 

The foul odour of the stools which was a constant feature in the 
case of my Aoga, was at the same time specially marked in the case 
of this boy, so that it is worthy of note. Tor this fact led me to 
believe that for some reason or other the pancreatic secretion was 
not reaching the alimentary canal. Yet that this is not due to an 
absence of the pancreas, or its destruction by disease, is shown by 
the fact that at no time was sugar present in the urine, and therefore 
the evidence is only in favour of an occlusion of the pancreatic duct. 

Moreover, the morbid anatomical condition which has led to this 
obstruction appears to be some chronic inflammatory stricture of the 
duct. For as the analyses have shown us that bile reached the 
intestine, the common bile-duct must have remained free. We cannot 
therefore suppose that the common orifice of the bile and pancreatic 
ducts can even be partially obstructed. For seeing that bile and 
pancreatic juice are secreted at the same pressure, namely, 260 mm. 
of water, it is hardly possible that one only should be hindered 
reaching the intestines if both were implicated. As the pancreas 
is, however, known to have very frequently accessory ducts, and in 
some rare cases the ducts enter the duodenum separately from the 
common bile-duct, the accompanying diagram will, I think, assist in 
explaining what seems to have occurred. 

As the commonest form of accessory duct is one entering the 
duodenum nearer the stomach (d), and we know from the history of 
the case that the boy suffered from gastritis previous to the 
appearance of the foul-smelling motions ; it ia conceivable that 

U 
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either the main duct of the pancreas (a) nmv be absent, &nd onlj 
the acceaaoTy duct present, and if so that an inflammation spreading 
from the stomach down the duodenum may have involved it, 
without having extended far enough to have likewise involved the 
orifice of the common bile-duct (c). In this way there might be 
complete obstruction of the pancreatic and not of the bile duct. Or 
Fio. 17. 



Diagram to ihow how an accetioTj pancreatic duct may open anaj from tlie 
main duct, the latter opening hi Dsual into the daodenam with the common 
hile'dnct. 
we may even imagine that both the mala (a) and the accessory 
pancreatic duct (d) are present, and that the inflammation has 
extended up the aecesBory duct so far as to involve the main duct 
also. The di^nosis being obstruction of the pancreatic duct, and 
it being imfrossible to give any drug which could with any probability 
cure such morbid condition, it became necessary to consider what 
could best be done in the ease, and the following was arrived at. 

Abelmann having found that feeding dogs after removal of the 
pancreas with raw pancreas caused an increased absorption of fat, 
I recommended Dr. Auld to give the boy raw pancreas. Prom 
February 28th until March 10th, 1895, this was done, and during 
this time the quantity of oil passed with the stools was very 
markedly decreased, although it did not entirely disappear. The 
foul amell was also absent, hut as the boy was taking at the same 
period calomel and potassium benzoate, both powerful intestinal 
antiseptics, we can hardly put this .last fact down to the effect of 
the raw pancreas. The parents then refused to continue the pancreas 
treatment, in consequence of the boy's having been ill after eating 
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a supposed bad pancreas. And since then oil has again been present 
ofi uid on in the stools, and Dr. Auld has unBuccessfullj endearoured 
to get the parents to allov the boj to resume taking tiie pancreas. 

During the last four months, what with careful dieting and 
treatment, the patient has increased 2 lbs. in weight. 

In conclusion it may be said, from the results of the analyses in 
this boy's case, and of the dog's from vhich the pancreas vas either 
partially or completely removed, that the pathology of the absence 
of pancreatic juice from the intestines is much more complicated 
than what was formerly supposed. Seeing that not alone was there 
diminished absorption of fat, so that only 2695 p. c. of the total 
given was absorbed in the case of the boy, and from 4 to 37 p. c. in 
the case of the dogs I experimented on, but at the same time the 
proteid absorption was greatly diminished, so that in dogs only 
18 p. c. and in the boy 60 p. c. was absorbed. 

The results of the analyses of the ffeces in the boy show that the 
non-absorption of fat in pancreatic duct obstruction is not due, as is 
generaUy supposed, to any want of the splitting up of the neutral 
fat into fat acids, glycerine, and the formation of eoaps ; but, on the 
contrary, is dependent on some as yet unexplainable cause. 

When the quantity of food given is increased to above the quantity 
necessary for a healthy individual, so that the quantity absorbed may 
be equal to the number of calories necessary to maintain the body 
weight in health, it is nevertheless owing to improper metabolism 
insufficient to keep the body weight up to the normal standard when 
the pancreatic duct is obstructed. By still further increasing the 
quantity of food, however, the body weight can be maintained, and 
not only so but we see that, in the case of this boy, careful dieting, 
t'other with treatment, not only kept up his body weight, but even 
sufficed to cause a gain of 2 lbs. in the space of four months. 
Appendix. 

MeSiodt employed in thi» investigation. — With the first meal a 
quantity of charcoal was given, so that the fteces of that mesl might, 
by their dark colour, be distinguished from thole belonging to the 
previous one. With the last meal charcoal was also given for a 
similar purpose. 

In the cose of the dogs.^they were given charcoal but otherwise 
kept fasting before commencing the dieting. 

The quantity of nitrogen was always estimated by the method of 
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Kjeld&U. And in the case of the food and feces at least four 
sample^ were analysed, and the qiiantity of nitrogen calculated from 
the average. In the case of the urine, on the other hand, two analyses 
were found sufficient. 

In analysing the fats some of the feces were first extracted with 
alcohol and then with ether in a Sozhlet's extractor, and the two 
extracts, after being dried, were agaia treated with absolute ether, 
and the extract then weighed. The reeidue, after complete extrac- 
tion with ether, was heated with dilute hydrochloric add, dried, 
and ^ain extracted with ether, so as to obtain the fat adds liberated 
from the soaps. The quantity found in the first ether extract, 
tc^ther with the soap, is in the above tables termed total fat. 

In order to separate the neutral fat, fat acids, and cholesterin, 
the first ether extract was warmed with a solution of sodium 
carbonate, to saponify the free fat acids, and, after drying, the 
neutral fat and cholesterin were extracted with absolute ether. 
The free fat adds were calculated by the loss of weight. 

The new ether extract was then treated with a freshly prepared 
alcoholic solution of metallic sodium (Na09), and, after drying, 
extracted with ether to separate the cholesterin. It ws^ often 
found in practice necessary to repeat the process several times before 
pure cholesterin could be obtained, and in all cases it was repeated 
until there was no longer any loss of weight. By subtracting the 
quantity of cholesterin from the neutral fat and cholesterin the 
quantity of neutral fat was obtained. 

In order to study the absorption of milk fat and proteids in the 
case of the boy a quantity of milk was sterihsed, and a litre of it 
analysed to form a standard of comparison. The method of analysis 
was exactly similar to that employed in the case of the dogs. 

May 21H, 1895. 



3. Extensive perirenal hamorrhaffes. 
By Francis H. Hawkins, M,B. 

THE specimen now shown is one of extensive perirenal hffimor- 
rhage. The left kidney is smaller than the right, and is 
embedded in a mass of blood which has in parts become organised. 
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Tlie luemotrha^, while surrounding the Iddney, is more eztensive 
over the anterior surface and the upper, outer, and lower border, being 
smaller in maaa over the posterior surface. The capsule strips off 
easilj, and has no communication with the hemorrhage. The lower 
part of this hsmorrhagic mass communicates bj a narrowed neck 
with a hsmatoma, which was situated on the inner surface of the 
transrersalia. 

The right kidney, apparently somewhat enlai^ed, shows over the 
anterior surface a similar though much smaller hemorrhagic mass, 
which is also entirely outside the fibrous capsule of the oi^an. 

The other pathological conditions were cardiac hypertrophy and 
dilated mitral orifice, with retraction and thickening of the mitral 
ctiBps. There were no v^etations or fmigating masses on the valves. 
Also an infarct in the anterior border of the right lung, recent 
pleurisy, and an infarct in the spleen. There were also numerous 
small hemorrhages in the bladder. 

The patient from whom this specimen was removed— a man 
aged SI years, who had always been a sober and steady man>- 
was admitted into the Boyal Berkshire Hospital, under my care, on 
September 11th, 1894, with peripheral neuritis, cedema of legs, and 
mitral regurgitation ; and there was, in addition, a swelling which 
was firm and immoveable, situated about one inch above the left 
superior iliac crest in the continuation of the mid-axillary line : 
there was also some resistance over the left renal region. I must 
also add that there was no bleeding from the gums, no epistaxis or 
signs of purpura or scurvy, There was some slight hemoptysis, 
which was attributed to the pubnonaiy cedema. The history of 
the case previous to coming under my care is as follows : — Six years 
^o the patient had rheumatic fever, but remained quite well until 
about fourteen weeks before admission, when he had a second 
attack of rheumatic fever, and shortly after its onset, in addition 
to the peripheral neuritis, he had acute pains in the abdomen — 
shooting in character, but not confined to any particular part. I 
am told by my surgical coUeagiue, Mr. W. J. Maurice, who had 
seen the case some time before he was transferred to my care, that 
there had been a fluctuating swelling over the region of the left 
kidney, as also a similar sweUing in the right lumbar region, which 
were neither painful nor tender. The swelling above the left iliac 
crest, however, had been red, tender, and distinctly fluctuating. 
There had also been some extravasations of blood over the back. 
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Remarkt. — I have broiight thia Bpecimen before the Sotuetj 
because, in lookmg througli works on patholr^cal anatomy, as also 
treatises on medicine, I cannot find any description of or reference 
to any such condition. Then the specimen is of some practical 
interest, as perirenal hsmorrhages hare in no work which I have 
yet read been su^ested as a possible cause of a renal tumour. 
The cause of the hfemorrhage is in this case not quite clear. At no 
time was there any sign or symptom su^estive of purpura luemor- 
rht^ca or scurvy, otherwise I should be inclined to suggest siuch a 
condition as the cause. Failing this, I would suggest — although I 
have no proof of such — that a lumbar artery or arteries became 
blocked, small aneurisms formed, ruptured, and produced the 
hnmorrbage. Novemher 6tA, 1894>. 



4. Actinomycosit of the cheek. 
By H. J. Wariwo, M.S. 

ACTiNOHTCosiB wluch is limited to tlie tissues of the cheek is a 
rare disease in man. In the majority of cases in which the 
cheek is involved the disease commences in connection with 
the upper or lower jaw, or in or around the base of a carious tooth. 
In the following case the pathological process appears to have been 
primary in the tissues of the left cheek, and not to have arisen in 
connection with a similar affection of the jaws. 

Case 1.— G. W — , aged 20, by occupation a laundryman, was first 
seen on March 9th, 1895, when he was suffering from a localised 
swelling of the left cheek. The swelling was first noticed by the 
patient in November, 1894, after which date it gradually increased 
in size, and in the middle of December it burst intemaJly into the 
mouth, a certain amount of purulent matter being evacuated. After 
the rupture the swelling for the most part disappeared. In January, 
1895, the swelling again became apparent in the same situation, and 
since then it has slowly increased in size. Recently the skin over 
it has become reddened. 

In April, 1894, the patient was in the London Hospital on account 
of a swelling of the right cheek immediately below the orbit. This 
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VBs incised, punilenl matter evacuated, and according to the acco\uit 
of the patient it was caUed a " chronic abscess." 

The patient auSered from diphtheria when he vas five, otherwise 
he has had "no ol^er illneBses. He has never worked amon^ animals 
of an^ kind, nor has he had to do vith grain or straw. 

Condition on admitsion. — The patient is a strong and fairly 
healthy working man. Upon the outer side of the left cheek, a 
short distance behind the angle of the mouth, there is a hard and 
irregularly shaped swelling about the size of a half-crown piece, 
which involves the whole thickness of the tissues of the cheek. The 
skin over it is reddened and scaly, and upon the internal surface 
there are several small soft areas which fluctuate. Here also are to 
be seen a few small puckered scars which appear to be the remains 
of former communications with the oral cavity. These scare are 
situated around the opening of the duct of the parotid gland. This 
duct appears to pass through the swelling, but there does not seem 
to be obstruction to the Itimen of the duct, as saliva passes along 
it into the mouth without any difficulty. Underneath the ramus of 
the lower jaw on the left side there are one or two enlai^ed lym- 
phatic glands, and also the parotid lymphatic glands of the same 
side are distinctly larger than normal. No other signs of disease 
were detected in any of the viscera. The temperature was normal. 
A BmaJl incision was made over the largest of the fluctuating spots 
upon the internal aspect of the cheek. From this there exuded a 
purulent fluid in which were noticed numerous small oval-shaped 
bodies which were whitish in colour. Under the microscope these 
were found to have the typical structure of the actinomycotic fungus. 
In addition Staphylococcus pyogettes aureus was found to be pre- 
sent. These were demonstrated by Dr. Eanthack, of St. Bartholo- 
mew's Hospital, who kindly examined the fluid for me. 

After the diagnostic incision had been made on the inner aspect 
of the cheek the swelling diminished somewhat in size. A definite 
diagnosis of actinomycosis having been made, the patient was 
advised to come into the' hospital and have the disease locally 
removed. This he consented to, and the following operation was 
done a few days later. During the interval before the operation 
the incision on the inner aspect of the cheek quite closed up, and 
the swelling again increased in size, chiefly on the outer sur&ce. 
The patient was ansesthetised, and an oval piece of skin which com- 
prised nearly the whole of the reddened area was removed. The 
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underlying tisBues, which were very much infiltrated, were then 
thoroughly scraped with a, sh&rp Volkmann'a spoon, care being taken 
to avoid the duct of the parotid gland. In this way the involved 
tissues were freed from the disease as far as possible. The infil- 
tration extended upwards for some distance, but no dead or diseased 
bone was met with, and in no place could it be seen that the in- 
flammatory process had extended to or involved the jaw. The 
mucous membrane lining the cheek was left intact, as, if any portion 
had been removed, the part which surrounded the aperture of the 
duct of the parotid gland must have been taken away. After all 
diseased tissue had been removed the entire wound was irrigated 
with a solution of perchloride of mercury. Next, narrow strips of 
iodoform gauze upon which iodoform paste bad been spread were 
packed into the wound, the mai^ins of which were then approxi- 
mated with strips of LesUe's strapping. On the foUowing day the 
packing was removed, the wound irrigated, and then filled with 
iodoform paste and dressed with gauze and strapping as before. 
This method of dressing was repeated daily, and in a few days the 
wound began to close. In about three weeks after the operation 
the wound bad completely closed and healed. The only sign which 
remained of the disease was a small puckered scar a short distance 
above and outside the angle of the mouth. 

The presence of the small oval white bodies (which have been 
mentioned above) in the purulent matter which exuded when the 
diagnostic incision was made first suggested the true nature of 
the affection, and the succeeding microscopical examination made it 
dear. Usually these oval bodies have a distinct yellow coloration, 
but in this case there was no sign of it. From the history it is not 
easy to see how the patient contracted the disease. The occupation 
does not throw any light on the matter. In all probability the 
actinomycotic fungus was introduced into the mouth along with the 
food, and obtained an entrance into the tissues of the cheek through 
an abrasion upon the inner surface. The presence of carious teeth 
upon the affected side suggests that one of these may have been the 
point of inoculation, but against this there is no evidence that the 
jaws have been affected during any stage of the disease. In most 
of the rpcorded cases of actinomycosis of the cheek the jaws or the 
region of the gums have been first the seat of the disease, and then 
the infective inflammatory process has spread to the surrounding 
tissues. In these cases the lower jaw has most commonly been 
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the seat of the conunencemetit of the affectioB. In the above case, 
however, the dieeaae did not extend downwards as low as the ramus 
of the lower jaw, but inTolred chiefly the tissues of the cheek above 
the level of the angle of the mouth. The fungus ia usually introduced 
into man along with some variety of grain or vegetable matter to 
which it clings. Actinomycotic meat has been said to be the vehicle 
of infection, but there does not appear to be much evidence in 
favour of this. The present case, however, suggests that this may 
have been the manner of infection. In a case which was in St. 
Bartholomew's Hospital a few weeks ago, in which the jaws and 
cheeks and the skin of the neck and chest were the seat of actinomy- 
cotic infiltration, the infection could apparently be traced to raw 
barley, which the patient had eaten a few weeks before the onset of 
the disease. 

TrecUment. — Iodide of potassium has been said to cure the disease 
when it is given in large doses. In a former case I have seen this 
method of treatment carried out without any improvement in the 
condition of the patient. In the above case there was distinct evi- 
dence of suppuration, and as the seat of the disease was easily 
accessible for surreal measures it was decided to remove it locally 
at once. Iodoform paste was used, with the idea that it would 
destroy any foci of disease which had not been removed by scraping, 
and in this case appears to have been successful. Possibly iodoform 
may have a destroying action on the actiuomyces. 

The enlarged lymphatic glands were not interfered vrith, as it was 
thought that the enlargement was due to a simple inflammatory 
process. The Staphylococcug pyogenes aureus was found in the 
purulent material which was removed from the swelling, which fact 
may have been the cause of the enlai^ment of the glands. It has 
not been shown that the fungus spreads by means of the lymphatics. 
May 21»f, 1895. 



byGoogle 



»10 UlBCELUNSOUa COUUUKlCATIOKa. 

5, Obaervationg cottceminff the repair of tendons. 
Bj J. jACEaoN Clasks. 

AN eiplajiatioa is due to the Sodetj before I begin to take up 
some of the time of the meeting with so well-worn & subject 
as the repair of tendons, more especially as this matter was so 
lately as last session brought forward in an able paper by 
Mr. Tubby. My reasons will appear if the chief points to which 
your attention is sought are at once enumerated. 

First, the histolc^cal eiamination was made of aseptically 
divided tendons forty-eight hours after division, with a view of 
tracing the histogenesis of the new tissue which joins the divided 
and widely separated ends of the tendon ; secondly, the question 
of " Schlummerzellen," first raised by Grawitz, will be touched 
upon ; and finally, phagocytosis, as seen in the material of repiur, 
will be briefly examined witi the view of ascertaining how far this 
phenomenon may be made to accotmt for certain cell- inclusions, 
much discussed of late years. 

The material was derived from two rabbits, in which the tendo 
Achillis had been subcutaneously divided on one side under 
antiseptic conditions. The rabbits were killed at the end of fori^y- 
eight hours, and the tendons were at once excised and placed in 
Foa's solution. After the usual paraffin process they were found to 
give satisfactory sections both of the old tendon and the soft 
uniting material. The latter, in the recent state, consisted of a straw- 
coloured firm gelatinous formation which ensheathed the separated 
ends of the tendon, and at its narrowest central part was about as 
tbiclc as the original tendon. There was but little effused blood, 
which was confined to the cut surfaces of the tendon. It may here 
be added that in another rabbit the tendon was divided on a 
director through incisions in the sldn and in the tendon- sheath. 
This rabbit was killed' after twenty-four hours, and the uniting 
material had the same volume and naked-eye appearance as that of 
tendons examined at the end of forty-eight hours. No histological 
examination was made of the tendon at the end of twenty-four 
hours, the specimen being kept intact for the museum. 

Sections of the structures taken at the end of forty-eight hours 
showed that every part of the connecting material was occupied by 
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joung branched coimective-tisaue cells, which have all the characters 
of those described by Sherrington and Ballance, under the name of 
plasma-cells,— at«nn first, I believe, employed by Waldeyer — found 
within Ziegler's chambers placed under the skin in aseptic sur- 
roundings. Referring to &g. 1,' it will be seen that these cells are 
joined together by slender ramifications, and thus a meshwork is 
formed, the interstices of which are filled with a finely granular 
material. I was not able to find definite fibrin reticulum, save 
about the blood-clot, close to the divided ends of the tendons. The 
nuclei of the young branched cells everywhere showed signs of 
activity, and many of them contained mitotic figures, even in the 
part of the uniting material faxthest removed from the blood- 
vessels. 

On examining the sections to ascertain the origin of the young 
connective-tissue cells, as estimated by mitotic figures, they were 
seen to be derived from two sources. First, from the connective* 
tissue cells of the loose fibrous tissue of the sheath. A series of 
three such cells is shown in fig, 2, where one of the three con- 
joined cells is undei^ing mitotic division. The chief source of the 
young cells seemed to be in the endothelial cells of the capillaries 
of the sheatli, fig. 3, and of its interfa.scicular prolongations between 
the bundles of tendon-fibres, fig. 4. The tendon cells proper, at 
the forty-«ighth hour, show no evidence of proliferation. This is 
in barmouy with the experience of Tubby' and of Yiering.^ 
Sections stained with the Biondi-Ehrlich reagent showed an absence 
of Mastzellen.* 

The theory of Schlummerzellen seems to have arisen with 
Qrawitz : ' as applied to repair of tendon it has been taken up by 
Tiering (loc. cit.) ; in fat, and ^ain by Hermann Schmidt,* in 
regeneration of the cornea, by Kruse,' and in the stroma of cancer by 
Heidemann,^ and in the latter place opposed by Hansemann." It is 

' The varioDs drawing) mtntioued in tliU paper were ihovrn &t the meetjng 
of ttis Society. 

* A. H. Tubbj, ■ Oafi Hoapital Repiirts,' 1892, p. 109. 

> Wilbelm Vioriog, ' Virch. Arch..' 1891. p. 252, 

* W«itpba1, ' Kbrlkh OeNtmrnelte Hittheiluiig,' 1891. 

> Orawiti, ' Virch, Arcb.,* 1889, p. 79. 

* H, Schmidt, ibid, 1892, p, 69. 

' Altied Emra, ibid,, 1892. p. 2G1. 
' W, ReidemMn, ibid,, 1898, p. 77. 

> D, Huuemum, ibid., 1898, p. 147. 



by Google 



220 HISCBLLANKOUS COMHUMICATIOHS. 

not mj purpose to discuss this inatt«r fully, but I can afSrm that in 
aseptically dirided tendons there is no eridence that new cells arise 
in any other way than bj mitotic subdivision of pre-existing cells. 
The process of Tacuolation of the ramifving and anaistomosing' 
young connective-tissue cells appears not to have begun at the f orty- 
eighth hour. This process results in the formation of new capil* 
lanes, and has been fully described most recently by Yam^wa.' 

With regard to the leucocytes, I can fully confirm Tubby's con- 
clusion to the effect that they take no part in the formation of new 
tissue in tendon repair. Two Idnds of white corpuscle sje readily 
detected in the sections (see fig. 5). The more numerous cor- 
puscles, when stained with Biondi, present in the protoplasm orange- 
coloured granules and a subdivided nucleus, when stained with 
heematoxylin and eosin (Grubler's Wasserloslich in 60 per cent, 
alcohol) have a purplish but not markedly granular protoplasm. 
These are termed by Ehrlich amphophile cells, and by Konthack 
and Hardy' finely granular oxyphile cells. They seem to take no 
part in phagocytoais. Much leas numerous are the lympho<^t«s. 
These are the micropha^s of Metschnikoff. Three of them are 
represented in fig. 6. One of these has engulfed one of the 
granular leucocytes, and the other two contain red corpuscles. 
Finally, the young connective-tissue cells afford ample evidence of 
phagocytosis. One of these cells (drawn in fig. 7) contains a 
granular leucocyte and a red corpuscle. In conclusion I would say 
that none of these appearances of phagocytosis can be mistaken for 
ceU-infection by aporozoa. December 18(ft, 1894. 

> K. YaniKgiwa, 'Tirch. Arch..' 1893. p. 446. 

' Kuthuk nnd Hftrdf, " Wandering Cells of Mammalia," ■ Jonrn. of Phji.,' 
Angust, 1394. p. 91 . See tho Grerard, Demoor, and Maarart, ■ Ann. d« I'lnat. 
Paateur,' 1693, p. 166. 



by Google 



LTUPHANOIXCTASIS IHTBSTINI. 221 

6. Lymphangiectaaii Inteatini. 
By W. H. Allchin, M.D., and E. G. Hbhh, M.D. 

[With Plate IX.] 

FJ. A — , male a^ed 38, admitted into Westminster Hospital 
• under Dr. Allchin, August 24th, 1894. 
Was a policeman and previously quite healthy, except that for 
some months he had suffered from an increasing diarrhoea, for which 
he had been under treatment outside the hospital for three months, 
and during the same period had lost flesh considerably. He had, 



To ibow the nakml-eje ftppcarancei of the didcods lurfftce of the am&ll iDteitiiie, 
which ii covered with imill villoue proceuei prodnced by the diiteDtlon 
of the lympluLtici. 

however, so much improTed as to be able to return to duty, but 
after twenty-four hours profuse diarrhoea and vomiting set in, and 
he was admitted in a state of collapse. The motions were of a 
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"pea-Boupy" appearsjice, and the Tomit dark green. Tempeia- 
ture 101° F. Urine contained bile, but no albtunen. He gradually 
sank, and died within twentj-four houre of coming into hospital. 

The post-mortem examination was made twenty-nine houra after 
death. Body much emaciated. No special abnormal indications 
eiternally. Peritoneum smooth and glistening. Disposition of 
abdominal oi^ans normal. Small intestines, especially upper half, 
distended and walls thickened, though not indurated. The thicken- 
ing of the gut chiefly due to tumefaction of mucosa (in great 
measure congestion), which is of a dark red-purple hue throughout. 
The entire mucosa is beset with myriads of whitish flocculi, which 
give it a shaggy, coarsely villous appearance. The villosities are of 
the mucosa, and not in it. This condition is strictly limited to the 



Obi.j,oc.l, 

small intestine, the stomach and colon being normal, and affects the 
iliac and not the cffical side of the ileo-ccecal valve ; it is most marked 
in the duodenum and jejunum. The upper part of the small intestine 
is five inches in circumference. Peyer's patches depressed and wasted. 
No ulceration of intestine. 

The intestinal contents fluid and of a dark drab colour, not offen- 
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Illustrating Drs. AJlchin aad Hebb's case of Lympbaagiectasis 
Intestini. (Page 220.) 

Fia. 1.— VerUcal section of duodeaum, ghowiug tlie dUteudsd lymph&tici on 
one of the vstvalie coQDiTentea. The pbotograpbic print, which wu taken from 
a dntwing, brings out the dittended spaces, bat does not diSvrentiftte them 
lafficientl; from the a^acent normal tissue. (Obj. 1 in. oc. rodaced one third.) 

Fio. 2. — A portion of the same under a higher magniScalion. Tile distended 
lymphatic spaces stand out clearlf . 
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Bive, and deposited on standing a considerable whitish sediment, 
which on microscopical examination was found to consist chiefly of 
oil-globules, debris, and cells. 

The mesenteric glands much enlarged, tough, jet flabbj ; some 
pinkish, others of a whitish colour, similar to the intestinal villi. 
White dilated lacteals are seen to pass along mesentery from the 
intestine to the glands. Beyond the glands there was no discover- 
able affection of the lymphatic system. The pancreatic duct patent. 

The thoracic and rest of the abdominal tissue do not present any 
abnormal appearance. 

Microscopical examination of the intestine confirms the view that 
the appearances are due to dilatation of the lymphatic vessels. 
Sections show large coarse villi containing varicose lacteals, which 
are distended with an amorphous, finely granular substance con- 
taining a few cells. This material only gives a sHght reaction with 
osmic acid. There was considerable loss of the intestinal epithelium. 



The Mme under » higlwr power. Obj. |, nc. 1, reduced one third. 
The lymphatic vessels in the mesenteric glands present an identical 
appearance to those in the villi. The other tissues of the villi and 
Iflands normal ; no indications of any new growth. The pancreas 
and kidneys quite normal in structure. 

The appearances seen in the villi, the lacteal vessels, and mesen- 
teric glands, together with the absence of any apparent lesion in 
the lymphatic system beyond the glands, suggest a varicosity of the 
vessels from obstruction, but the nature and cause of the obstruc- 
tion is quite obscure. May 2Ui, 1895. 
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7. Observations and ewperimenlB on the pathology of 
Gravels disease. 

By WJU.TXB Edhuuds, M.C. 
[With Plates X— xm.] 

MicBoscopic examination of the enlat^ed thyroid constituting 
an ordinary goitre shows various changes ; there are found — 

1. A tissue differing from the normal thyroid only in being 
somewhat coarser. 

2. Cysts, some containing colloid material, and some a papillo- 
matous ingrowth, 

Z. Nnroid or erectile tissue (explaining the expansile pulsation 
felt in some goitres). 

4. Myxomatous changes of the interacinous tissue : this tissue 
then stains of a pale colour, and thus contrasts with the colloid con- 
tents of the Tesicles. Sometimes the vesicles contain in their centre 
normal dark-staining colloid, and external to this, next the linJTig 
cells, a layer which stains much more palely. 

5. Tissue of an embryonic type, consisting mainly of secreting 
cells, and not containing either vesicles or colloid. 

The goitre of Graves's disease does not differ greatly from others, 
but a remarkable hypertrophy of the blood-vessels is sometimes 
found, and the presence of the "embryonic" (small-celled) tissue 
is fairly constant (Plates X and XI). 

This tissue resembles that of the parathyroid glands. 

These glands are most easily reci^nised in rabbits, for in them 
they are situate quite apart from the thyroid proper ; they are of a 
bright red colour, and lie one on each side of the trachea below and 
at a considerable distance from the thyroid. They consist mainly 
of secreting cells arranged more or less in columns ; there are no 
vesicles and no colloid ; these glands were first described by 
Sandstrom in 1880. 

In rabbits it has long been noticed that excision of the thyroid 
gland is not followed bj the same fatal result that attends the 
operation almost (though not quite) iuTariably in dogs and cats ; 
but Gley has recently shown that in rabbits, if, as well as the 
thyroid, the parathyroid glands are removed, the animal, as a rule, 
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dies. These experiments of Glej's bave been repeated bj myself, 
and it wob found (1) that if both the thyroid and the parathyroid 
glands are removed the animals die: out of a batch of seven 
rabbits on whom this operatioQ was performed, five died within 
eight days, the other two surviving for months. (2) That when 
the thyroid gland only is excised, the parathyroid gUuids being left, 
many of the atiimalfl also die : in a batch of seven operated on, 
five died within forty-two days, and two survived for months ; in 
another set of seventeen operations two were killed while in good 
health (at the fifty-second and the fifty-ninth day), and the re- 
maining fifteen all died within ninety-seven days : in four of them 
there was noticed a condition resembling myxcedema in man ; the 
general health faUed, the hair fell out, and there was a remarkable 
cedema of the lower part of the face. (3) If the parathyroids are 
alone extirpated, the animals, as a rule, live, and do not undergo 
any obvious change, at least not for a long time. In a batch of 
seven, one died at the thirty-fifth day, a second the eighty-second 
day, and a third the one hundred and fifty-sixth day ; the other four 
survived, but two of these now, after six months, are weak and 



The appearance of some of these paratbyroidless rabbits gave 
rise to the suspicion that the operation caused exophthalmos, and 
a fresh series of experiments (with controls) was made to test this 
point ; the result seemed clear, the operation did not cause exoph- 
thalmos,— indeed, after the lapse of six months the eyes in two or 
three of these operated rabbits looked sunken, as if they were 
suffering from the opposite condition of enophthabnos. It is there- 
fore proposed to make another seriesof experiments to decide as to this. 

The parathyroids aft«r extirpation of the thyroids do not undei^ 
any marked changes, but they may hypertrophy somewhat ; under 
the microscope, too, there is no pronounced alteration of minute 
structure, they do not develop into normal thyroids, no vesicles and 
no colloid form. 

In doga, also, there are parathyroids, but in them these small 
glands lie half embedded in the substance of the thyroid itself ; 
consequently, in excision of the thyroid lobes, the parathyroids 
have been removed as well. Gley found that if the parathyroids are 
separated and left, the animal will live, notwithstanding the 
removal of the rest of the thyroid lobes. The present writer's 
experiments (six in number) show that if the whole of one lobe of 

15 ■ 
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the thjroid, including its parathyroid, and also the greater part 
(two thirds or more) of the other lobe be removed, the aniroal will 
live or die, according as the parathyroid is or is not left. 

The parathyroid and also the portion of thyroid that is left in 
these experiments hypertrophy considerably. 

The hypertrophied parathyroid consists only of new columns of 
secreting cells, and has not developed into thyroid proper: no 
vesicles nor colloid formed in the two specimens I examined. 

The hypertrophied portion of thyroid proper contains a con- 
siderable growth of new tubules lined with a single layer of secreting 
cells 1 there also appears to be lees colloid in the vesicles, as if it had 
been absorbed ; in one case many vesicles were empty. Further, 
the cells lining the vesicles are greatly hypertrophied, as described 
by Hurthle ; they have become much lai^r than natural, and 
g^erally both in normal and enlai^ed thyroids the lai^er cells seem 
the more active cells, and this throws some light on the "vacuoles" 
which are found in both normal and diseased thyroids in the 
periphery of the colloid in the vesicles. The so-called " vacuoles " 
are to be seen in alcohol-hardened specimens ; and, from the fact that 
they are not present after osmium fixing, it has been supposed they 
are due to shrinking from the action of the alcohol : but they seem 
too r^ularly disposed for this, and their absence from the vicinity 
of flat (non-acting) cells points to their probably consisting of tiny 
portions of recent secretion which has not yet become mixed with 
the rest of the colloid (Plates XII and ZIII, and Fig. 21, p. 234). 

Greenfield has described in the thyroid of Graves's disease (1) a 
similar change of the secreting epithelium " from a cubical to a 
columnar form;" (2) " an absorption of the colloid, it being replaced 
by a more mucilaginous fluid ; " (3) an enormous number of newly 
formed tubular spaces lined by a single layer of cubical epithelium. 

Parathyroids also occur in the sheep, monkey, and in the human 
subject. Cresswell Baber has found them in the seal. 

The parathyroid gland is, it is clear, of considerable importance — 
it is not quite so important as the thyroid gland, but, bulk for bulk, 
it probably is more so, as it is considerably the smaller. In a rabbit 
weighing 1800 grammes the thyroid weighed 220 mg., and the para- 
thyroids together 19 mg., or about one twelfth of the thyroid. 

Although the tissue of the parathyroid gland does not at all 
resemble that of the thyroid in its adult form, there can be Uttle 
doubt tltat they are closely connected, not only un accoimt of one 
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being able, to a great extent, to replace the other pbjsiolc^callj, 
but also because (1) the parathyroid resenibles the embryonic 
form of the thjroid ; (2) the two tisBues are occasionally found side 
by side in the parathyroid of the dt^ ; and (3) because they are 
closely connected anatomically ; in the monkey the parathyroid is 
embedded in the substance of the thyroid. 

Now it ha« been supposed that the symptoms of Chaves's disease 
(other than the goitre) are due to the action of the internal secretion 
from the enlarged thyroid : there does not, however, exist any 
evidence that thyroid secretion can produce exophthalmos. The 
eating of the thyroid of sheep, or the receiving of the subcutaneous 
injection of the extract, has produced unpleasant symptoms in 
healthy persons; in the subjects of mjxffidema an excessive dose 
has produced grave and, it is stated, even fatal symptoms ; but it 
does not appear that the eye symptoms of Graves's disease are 
among these effects. 

In animals, thyroid feeding produced, in my hands, no very 
obvious results, certainly no exophthalmos. To a healthy d<^ were 
given, in one day, the thyroids of sixteen sheep, without any 
apparent result ; and to another dog were given sheep's thyroids, 
two per diem, for some days without effect. Also monkeys were 
treated daily with large doses of the extract subcutaneously without 
the production of obvious symptoms, except that in one case, 
about the time of stopping the treatment, suddenly an area of 
baldness appesrod on each temple, extending downwards to the 
shoulder : this hair gradually grew again, but an attempt to 
reproduce the result in the same monkey by the re-application 
of the supposed cause, i. e. the administration of thyroid extract in 
large doses and then suddenly stopping it, failed. 

If it be argued that the thyroid of Graves's disease is not merely 
an enlarged one, but is also altered in structure, and that therefore 
the secretion is also probably altered, it must be answered that that 
may well be, but that no evidence has yet been brought forward 
that this altered secretion can produce exophthalmos. 

The apparent contrast between the symptoms of Graves's disease 
and myxcedema, coupled with the brilliant success which has 
attended the treatment uf the latter, and also of cretinism' by 
thyroid taking, certainly helps the secretion theory. But there are 
one or two considerations that go against it. 
■ Plate XII, flg. 4. 
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1. The contrast between GraTea's disease and niTKedema only 
holds good with chronic myxiedBma: in the aeuto myzcedema as 
seen in d<^, and sometimes in monkeys, there are tremors, with 
attacks of dyepncea resembling those of OraTes's disease. 

2. Two cases have been described (by Sollier) of the co-esistence 
in the same patient at the same time of Qraves's disease and 
mjxcedema. 

8. Thyroid feeding does not as a rule make cases of Graves's 
disease worse. Dr. Mackenzie tells me he tried the treatment in a 
series of cases without marked result in either direction. Auld has, 
however, recorded a case in which injurious result followed and 
appeared b> have been caused by the treatment. 

4. The difficulty of saving by thyroid treatment animals deprived 
of their thyroids tells against the secretion theory. Twenly dt^s. 
whose thyroids were excised, were treated by thyroid feeding, or by 
the administration of the extract of thyroid : the details of the treat- 
ment were varied, and also of the operation ; the thyroid in some 
cases was removed in st^es. The total result was that only two out 
of the twenty were saved : ' this is, however, more than could have 
been expected without treatment, judging from the experience both 
of myself and others. The survivals are stated to be less than five 
per cent. ; moreover the dogs lived a few days longer than without 
the treatment they would have done, and the symptoms were much 
modified, for the acute attacks of dyspncea and rapid breathing were 
absent, the animals dying of emaciation and asthenia. 

In monkeys, eight were treated with thyroid extract administered 
subcutaneously in all cases but one ; they all died in from twelve 
to one hundred and twenty-eight days, the average time of survival 
being forty-four days. The symptoms from which they suffered 
were those of myxcedema in monkeys as described by Horsley; 
they lost weight, became less lively, respiration became slower, hair 
fell out in places, cedema appeared in the face, and the pupil was 
somewhat dilated ; tremors occurred, and sometimes convulsive 
attacks, with rigidity of limbs. 

StanleyKent'sresultsin cats are in accord: of £ve submitted to thy* 
roidectomy and treated he saved only one ; and of four in which the 
thyroid, and also one or both testes, were removed, and the treatment 
followed, two died, one was killed while ill, and only one survived. 

Another ai^ument for the secretion theory is found in the cure 
■ The treatment w— in both cue* itopped after s few week* witlunit ill efiect. 
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or amelioratioti of GraTee's disease which now manj times has 
followed the remoral of the whole or part of the enlai^ed thyroid. 
The last to review these cases is Dr. Oppenheimer, of Baltimore, 
who finds a total of sixtj-eight on record : of these, eighteen are 
said to have completely recovered ; twenty-six were more or less 
improred j in nine there was no change either way ; in five there 
was immediate death ; and in four death followed the operation 
within twenty-four hours. 

One case of improvement, amounting practically to cure, has 
come under my own observation. The case was seen almost from 
the commencement of the symptons, and treated, but without sue* 
cess ; it gradually became worse, the patient at last being very ill, 
with the usual symptoms, including the paroiysmat attacks of 
palpitation and rapid breathing. The only course that seemed left 
was to operate on the goitre, but before undertaking this step a con- 
sultation was held vrith Dr. Hector Mackenzie. He agreed in the 
advisability of the operation, and also in considering the spasmodic 
attacks to be due to the effects of the disease itself, and not to the 
mechanical pressure of the goitre on the trachea. The attacks 
resembled those which occur in thyroidless dogs. A considerable 
portion (but not all) of the goitre was removed ; the patient was 
much benefited, and the ^mptoms gradually passed ofi, so that the 
patient was practically well, though the pulse, if counted, was found 
too fast, and a little exophthalmos might still have been detected 
OB critical examination (at no time was it a prominent symptom). 

It is ai^ed that the improvement must be due to the diminution 
of the thyroid secretion, following the removal of a portion of the 
thyroid, and that therefore the symptoms are due to that cause ; 
but it must be remembered that for these cures to take place it is 
not apparently necessary that the whole or nearly the whole of the 
goitre should be removed; in some cases only one lobe has been 
excised, the remiunder atrophying in time. This, too, is only what 
occurs in operations on ordinary goitre. In a case in which about 
half of a considerable goitre (which was compressing the trachea) 
was removed, the remaining portion gradually atrophied, so that 
in about a year the thyroid could not be detected, and the patient 
was well. These latter cases can only be explained by the breaking 
of some vicious circle, and the same explanation may apply in the 
cases of Graves's disease. Moreover the improvement, as we have 
seen, does not always follow : Dr. Mackenzie informs me of a case 
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under his care of ten years' atanding, in which a consMemble portion 
of the goitre waa excised in the hope of benefiting the exophtbahnos, 
which was extreme : the patient was not improved, certainly not in 
the exophtbaJmoB. 

The fact that the eye eymptoms of Gravee's disease can be pro- 
duced by a chemical poison (cocaine) may be held to support the 
view that a poison secreted by the thyroid might do the same. 

The effects of cocaine in this connection were first pointed out by 
Roller, and hare since been carefully studied by Jessop ; the latter 
found that by dropping cocaine into the eye there was produoed (1) 
proptosia, (2) absence of winking, (3) Graefe's sign, (1) local 
anesthesia, (5) dilatation of pupil, (6) widening of the palpebral 
fissure, (7) paralysis of accommodation, (8) diminution of ocular 



In a case of complete facial paralysis cocaine still caused widening 
of the palpebral fissure, and he argues that the cocaine must act on 
the imstriped muscular fibres (which are supplied by tlie ^m- 
patbetic). His experiments also show that stimulation of the 
sympathetic in the neck could further dilate a pupil already b« 
fully dilated as atropine could make it ; and that cocaine could also 
dilate a pupil fully dilated with atropine. Id a case of Orares's 
disease he found that cocaine administered cautiously produced in- 
creased proptosis, further dilatation of palpebral fissure, and halting 
in the descent of the upper eyehd. 

Jessop also found that in the rabbit, if the cervical sympathetic 
be divided, after a few days cocaine will not produce dilatation of 
pupiX nor proptosis, nor widening of the palpebral fissure. 

The effects of cocaine injected subcutaneously in monkeys, both 
with and without division of the cervical sympathetic, have been 
tried by myself. The results in monkeys of division and stimulation 
of the cervical sympathetic are described by Sherrington in the 
' Journal of Physiology,' and represented in the figure here repro- 
duced. 

Siviaum of cervical sympathetic causes (1) recession of eyeball; 
(2) contraction of pupU ; (8) narrowing of palpebral fissure ; (4) 
(edema and flushing of skin round eye ; (5) swelling of caruncle ; 
(6) projection of pinna from side of head ; (7) puckering of skin of 
muzzle ; (8) flattening of certain hairs on forehead, wUch cannot 
then be elevat«d by the emotions which will raise the correspond- 
ing hairs on the opposite (normal) side of the head. 
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Stimulatum of the cervical sympathetic, on the other hand, pro- 
duc6§ (1) proptosis of the eyebaJl ; (2) dilatation (well marked) 
of pupil; (3) widening of ]»lpebral fisBure; (6) lying back of 
pinna ; (8) erection of certain hairs on forehead. 

The Holution of cocaine used was the hydrochlorate, and it was 
found that two grains of the aalt (= 0'13 gramme) was fatal to a 
monkey. Immediately after the injection he jumped about in an 
excited manner ; then his movementa became less precise, and soon 

Fio. 21. 



Sbowt effects on diviwon of right cervical ijid pathetic nerre. Sketch by 
La[Hdge, ad *a(. 

he had to hold on to the side of his cage to retain the erect attitude ; 
then hie hold relaxed, and he collapsed on the floor of the cage, and 
had a auccesaion of attacks of clonic spasms, during which the arms 
were extended and the hands clenched, the head partly thrown back, 
and the upper eyelids retracted. These attacks laat«d about four 
seconds, with interrals of fifteen seconds. Gradually the respiration 
became feebler, and notwithstanding artificial respiration he died in 
twenty minutes or half an hour from the time of injection. After 
death it was Doticed that the eyelids were unusually widely open, 
the upper eyelid being retracted, and that the eyes were prominent 
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(a§ shown hj comparieon vith a normal monkey). Half an hour 
after death the cornea was still clear and cooTex instead of haz; 
and flaccid, as it UBuall^ becomes. 

The cocaine experiments were made on twelve monkeys alb^ether. 
The drug was injected subcutaneoualy in half-grain doeee (= 0032 
granmie) once a day, but it being found that this when continued 
produced death, the dose in the later experiments was reduced to a 
third or a quarter of a grain. Fire of the monkeys died certainly 
from the effects of the injections, and three others probably from 
the same cause ; two of the five died in conrulsions. 

The effect of the injections caused the ftnimi^lii to seem dull and 
to lie down,— indeed, they appeared unable to stand. Sometimes 
there ensued an attack of conrulsions ; these effects passed off in 
about an hour, and there remained exophthalmos, dilatation of the 
pupil, and widening of the palpebral fissure, and (as was thought) 
increased intra-ocular tension. 

In three cases thyroid extract was injected as well as cocaine, but 
its addition made no difference that could be detected. When the 
cocaine injections were stopped the symptoms at once ceased : it 
seemed impossible to start a disease in any way resembling eioph- 
thahuic goitre by administration of cocaine or thyroid extract, either 
separately or together. 

Id seven of the monkeys, a few days before commencing the cocaine 
injections, a long piece of the sympathetic nerve in Uie neck was 
excised. The effects of the excision were to produce contraction of 
the pupil (which came on as the effects of the anesthetic passed off) 
and retraction of the eye ; the effect of cocaine subcutaneooBly on 
such a monkey is to greatly dilate the pupil on the normal side, 
and to cause proptosis there. On the operated side the pupil is 
somewhat dilated, but not so much ; apparenUy no proptosis is 
produced, but it is not easy to be absolutely certain of this, as the 
opposite side is no longer normal for comparison ; if there is any 
proptosis it certainly is not much, for the eye is not nearly so pro- 
minent as on the unoperated side. This efEect of division of the 
sympathetic is very important, for it affords an indication for treat- 
ment in these cases of Graves's disease, in which the prominence of 
the eye is so great as to cause ulceration of the cornea. The usual 
treatment is to partially or wholly close the palpebral opening by 
suturing the eyelids together, but this is not always successful : 
sometimes, notwithst a nding this, and also strapping the lids toge- 
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ther, the come& fdougha and the eye (or even both eyes) is lost. 
The effects of p&ral^sU of the fffmpathetic in man are not serious — 
contraction of pupil and absence of perspiration on that side ; the 
affection is ^nerally only discovered accidentally. 

The effects of cocaine, then, it must be admitted, show the possibi- 
lity of a poison being secreted by the thyroid which might cause 
symptoms like those of Graves's disease. 

The real issue is whether the goitre of Graves' s disease is primary, 
and by its secretion the cause of the other symptoms, or whether 
the disease is primarily of nervous origin. 

In favour of the latter view it may be said that the relations of 
the disease are not so much thyroidal as neurotic. 

It seems to be generally ^reed that it is not more common in 
goitrous districts than elsewhere. On the other baud, it has many 
nervous connections. Solbrig relates the case of a boy aged eight 
(the son of a woman who suffered from the disease), who, after a 
disappointment at school, was seized with palpitation and profuse 
sweating : the next day the thyroid was large, the eyes prominent, 
and the pulse 180. Two days later the symptoms gradually dis- 
appeared, and in ten days he was well E^ain. Putnam cites from 
Co^^eshall an exactly parallel case. The patient was a young girl, 
and the symptoms followed immediately on great excitement attend- 
ing a whipping, but subsided in a few days. 

Again, certain experimental lesions of the central nervous system 
(of the restiform bodies) have been stated by Filebne and Bienfait 
to be capable of causing the symptoms of Graves's disease, namely, 
tachyciudJa, exophthalmos, and hyperemia of the thyroid (but not 
a definite goitre). Further, Mendel found post mortem, in a case of 
Graves's disease, atrophy of one restiform body. 

The disease, too, has some relations with diabetes. Dr. Acland 
had recently under his care in St. Thomas's Hospital a patient 
suffering from diabetes, and passing between four and five ounces 
of sugar in the twenty-four hours. Eighteen months previously 
the patient had been admitted with Graves's disease, suffering from 
a considerably enlarged thyroid and palpitation; on bis second 
admission the thyroid was much smaller, though still enlarged, and 
the palpitation absent though the pulse was stiU quick. 

An irritation of the sympathetic nerve, either appUed to ite origins 
in the central nervous system (brain or cord) or to ite prevertebral 
ganglia, would readily enough account for both the cardiac and the 
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ocular symptomB : as to the hypertrophy of the thyroid, it has been 
Bhovn that stimulation of the sympathetic causes an increased 
secretion of the solid constituents of the saliva. ; the thyroid closely 
resembles the saliTtiry glands, differing from them mainly in not 
draining through a duct, and it may be conjectured that prolonged 
stimulation through the sympathetic might cause the hypertrophic 
changes. The thyroid contains similar granules to those found in 
the secreting cells of the parotid gland (see Fig. 22). 



Veticleof thjToidiihowing gnoDlea near inner ude of Becretiiig ce11i,res«tnbling 
■alinry gUndi. The Tscaolei in the colloid are alio ihown. 

Again, occasionally the eye symptoms are unilateral, and then the 
hypertrophy of the thyroid is generally greater on the same side as 
the affected eye. It was so in a case recorded by Maher, of Sydney. 

The recoTeiy in which Oravce's disease in many cases terminates 
seems to negative any pronounced central lesion, and ve need not 
therefore be surprised that none has been with certainty yet estab- 
lished. 

Somewhat against the secretion theory is the fact that no poison 
can be found in the blood or spleen in experimental athyroidea. 
The blood from a dog dying of acute myxcedema, following 
thyroidectomy, was drawn and defibrinated, and injected into a 
normal Aog: no effect— certainly no permanent effect — was pro- 
duced. This experiment was tried five times. Also the albumoses 
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DESCRIPTION OP PLATE X, 

niDstrating Mr. Walter Bdnronda' ObBerrationa and Eiperi- 
mente on the Patholc^ of (JraTes's Disease. (Page 224.) 

Fia. 1.— Section from the ^itre of GrsTei'i diiCMe. A porUon of the hjper* 
trophied goitta itm removed bj operation; it S> the Mcond cue referred to in 
the text. The Urge ttmoaot of young tiisoe between the veeiclee will be 
nodced ; alio the great hypertropbj of the nuclei of the secreting colli, ftnd the 
mnltiplicfttion of theM cell*. ( x 38a) 

FlS. 2. — Section of the goitre in a fatal cbu of Oravei's diceaee. A drawiog 
under a low power. On the right uid alio on the left abore ii leen capillary 
Ingrowth into the enlarged veaicle*. Below, in the centre, ii a lobute, which in 
the ebience of collmd-contalning vericlee reaemble* accenorj thyroid Utuie. 
(.* 26.) 

Fls, 3. — The portion of the aection marked with a •qoare in Fig. 2, more 
highlj magnified. ( x 2SG.) 
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DESCRIPTION OF PLATE XI, 

Illuatrating Mr. Walter EdmnndB' Observations and Experi- 
ments on the Pathology of Qraves's Disease. (Fa^e 224.) 

Fro. 1. — Section of the enUrgtd thyroid in a ciie of Oravea's disease. I( will 
be seen that there is a coDsiderable area of wcretin^ tissue, the cetli of which 
are arranged so as to eonstitate tabes, and in which there are few vemclet con- 
taining colloid. In the periphery of the colloid in the veaicle* are clear spaces; 
the natore of thew " vaoaolei" ii discossed in the text. Below and to the 
right i« seen p&rt ot an enlai^^' veaicle; its rami^ing shape show* that the 
Snid in it could not have been under mncb tension. ( x 220.) 

Fia. 2.— Section from an adenoma of thyroid, removed by opemtiOQ. The 
vewcles are enlarged, and the secreting cell* lining them are moltlplying and 
penetrating into the colloid, which has completely disappeared tram the npper 
eitenuOQ of the vewcte in the centre. The connective tiasne between the 
vesiclM is coarte in strnctnre. ( x 220.) 
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DESCRIPTION or PLATE XH, 

ninstrating Mr. Walter EdmundB' Observ&tioDB and Eiperi* 
menta on the Pathology of OmTea'a Disease. (Page 224.) 

Pw. 1. — Section of >cce«ory tbyrotd of nbbit. 102 cUj* previous to the 
nbbit bring killed, *ai thi« ipMimeQ obtdned, the whole of the tbyroid proper 
of the nbbit hid been renored, learing only the two paratbjroidi. Theu after 
death were foand not to be mnch. If at all, hyperlrophied, dot wu their micro- 
Boopic atnictiire mkterialljr altered; no vnielea and no colloid were leen. 
(« 880.) 

Pis. 2. — The whole of one lobe, including the pantthyroid and the greater 
part of the other lobe (eielading the parathyroid) of the thjroid of a dog wai 
excited. No lymptonu followed, and at the end of nine daji the dog wi« 
killed. The figure repreaenti, bighlj magniBed, the lining (tecreting) men- 
branea of two adjacent vesiclet back to back. It will be noticed that the 
membraDee ere greatly hyper troph led, aud that this ia effected by the enlarge- 
meot of tbe celli rather than by tbeir multiplication. Contrsit with Fig. 4, 
Phte XIII, Sg. I, ia from the Mme ipecimen aa this flgare. ( x 600.) 

FlO. 8.— Section of normal acceseory thyroid of rabbit. It contain! no 
TeaicTei and no colltrid. The clear spuei are probably due to dropi of accretion, 
but thia doei not atain in the eame waj that tbe colloid in the thyroid proper 
of the rabbit doei. (x380.) 

Fig. 4._Secretion of the thfroid of a cretin. It wu obtained from the body 
of a girl aged ten, who wa* the aabj'ect of cretinism. The thyroid did not 
appear atrophied. The eectiona show little colloid in tbe veiiclea, but there ie 
a coniiderable mnltiplication of the accreting celle lining the Teaidei. Contraet 
thia with Fig. 2. It woold teem that there U tome antaganiam between the 
multiplication of the cells and the performance of their eecreting function. I 
am indebted to llr. Bidwelt for thia apecimen. ( k 260.) 

Fio. 6.— Section of amall nodule from the anrface or vidnitj of the normal 
thyroid of man. {The patient died of phthisU.) It will be noticed that tlere 
are no veeicles and no colloid, and that the atructure coDnata mainly of colnmna 
of cella, thui resembling the itracture of the embryonic thyroid, and alao of the 
parathyroid aa teen in vtrioot mammals. ( x 220.) 
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DESCRIPTION OP PLATE XIU, 

niuatrating Mr. Walter Edmunds' Obeerr&tions and Experi- 
meots on the Patbologj of Graves's Disease. (Page 224.) 

Fis. 1. — Fromwme •pcc'iinen u iIiowd in Plate XII, tg. S, Seotion of imall 
portion of tbyroid left after the ramoTBl of the greater portion of the thyroid 
of the dog nine diyi previoail;. The thickening of the Hcreting lining! of the 
TGcicle* and the abeence of colltrid fion aany of the veuclei U noticeable. 
(" M.) 

Fio. 2. — TraaiTsne leetioD of the normal paratliTroid of the dog. It ia aeen 
bair embedded in the thyroid proper, ihown above nnd to the right. It containi 
no veiicle* and no colloid, wbicli latter in the thyroid proper ii oonipicoons bj 
tha dark coloni which it liai ituned. ( x 50.) 
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were extracted from the spleene of Aoga dead of aUiyroidea. 
Mr. White, FharmaceutiBt to St. Thomas's Hospital, Idndlj did this 
for me. The principle of the mertJiod depends on the facts that 
alcohol precipitates in tlie spleen the albumoses, the albumins, and 
the globuloBes. At the end of about three months the Uat two are 
insoluble in water, while the albumoses are still thus soluble. They 
ore dissolved, and the bulk is concentrated by evaporation at a low 
temperature and barometric pressure, and precipitated again by^ 
alcohol, and this is repeated several times in order to obtain a pure 
product : the albumoses thus obtained were injected into guinea- 
pigs with an entirely negative result. 

The experiments related above were made at the Brown Institution, 
and the writer has much pleasure in expressing his thanks to the 
Institution for the opportunities a.fforded him. ' Jlfa^ 21(t, 1895. 
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8. Besttitt foUowing the experimental removal of porlioru of the 
kidney. 

By JoHR BoBK Bbadtord, M.D., F.B.8.1 

IN 1889 I began a series of experimentB on dogs, with the object 
of inveBtigating the efEects produced on the circulatioii by the 
progresBive removal of targe quantities of the kidney subetance. 
Very soon, however, owing to the unexpected results obtained in 
other directions, this part of the subject was not pursued. 
Attention was directed mainly to the character of the urine 
secreted under these abnormal conditions, and also to the dis- 
turbance of the general nutrition that was noticed to ensue in 
certain cases. A short summary of the results thus obtained was 
published in the ' Proceedings of the Boyal Society ' for 1892, and I 
purpose to publish shortly a full and detailed account of all the 
results hitherto obtained. On the present occasion, therefore, I 
propose to give a brief account of the main results, omitting the 
actual experimental details on which these results are founded. 

Experiments of a similar nature have been carried out by several 
observers, but more especially by Tuffier, and he published his 
results in his work, 'La Ghirui^e du Rein.' Tuffier, like most 
other observers, directed his attention mainly to the nature of the 
reual hypertrophy seen after experimental nephrectomy, and he does 
not seem to have had his attention drawn to the changes with 
which this paper is mainly concerned. This may be due to the 
fact that the plan of his experiments was different from that of mine. 
Tuffier removed one kidney, and subsequently, after intervals of 
varying length, he exposed the opposite and hypertrophied kidney, 
and excised from it pieces of vaiying size. 

The procedure adopted in my experiments was different. I ex- 
posed one kidney, and removed a portion of it, and when tbe animal 
was quite re-establiahed in health the opposite kidney was removed 
entire, thus leaving the animal with but a fraction of one kidney 
available for the discharge of the renal functions. For my purpose 
this was \hei preferable method, inasmuch as the removal of a 

I TbMe ezperimenti were csiried oDt whilit holding the pott of Qrocer 
EwMTch Scholu. 
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portion of one kidney is & severe operation, and if tluB damaged 
kidney ia the only one the animal poasesaes, results ol>tained directly 
after the operation would be liable to be vitiated by the fact that, 
for acme hours at any rate, the animal is virtually without kidneys. 
On the other hand, inasmuch as the removal of a portion of one 
kidney is not followed by permanent serious effects, by allowing an 
interval of several weeks to elapse between the first operation and 
the subsequent removal of the opposite kidney, we give the 
damaged organ a chance to recover, and to approximate to a normal 
condition prior to observations being made on its functional 
activity. 

This difference in the mode of conducting the observations may 
account for the fact that Tuffier's results and mine differ somewhat 
as r^ards the amount of hypertrophy obtained. 

An animal of known weight was confined in a cage constructed 
in a manner suitable tor the collection of the eicreta. Daily 
determinations were made of the quantities of food and water 
consumed, and of the quantities of urine and feeces excreted. The 
amounts of nitrogen in the food, feces, and urine were determined 
daily by Ejeldahl'a method, and the daily excretion of urea, was 
determined by the hypobromit« method. These observations were 
usuaUy carried out for a period of one week ; the animal was then 
weighed, and, after being anestbetised with chloroform and 
morphia, one kidney was exposed by a lumbar incision, and a wedge 
of varying size was removed, usually from the middle region of the 
organ. The apex of the wedge reached to the pelvis of the kidney, 
so that in all cases the pelvis was opened. The surfaces were 
brought in contact by sutures after arresting the very free 
hemorrhage, and the wound was then closed in the usual manner. 
As soon as the abdominal wound was soundly healed the animal 
was ^ain placed in the urine-collecting chamber, and the quantity 
and nature of the urine compared to that excreted previously by 
the normal animal. At a subsequent period the entire kidney of the 
opposite side was removed and the animal ^ain placed in the col- 
lecting chamber, and the composition of the urine again determined. 
Finally a determination of the nitrogenous extractive matters in 
the blood and tissues was made, the animal being chloroformed and 
killed by bleeding. 

The removal of a portion of one kidney in dogs is a severe opera- 
tion, — in fact, far more severe than the removal of an entire kidney ; 
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this is probably due to the luamorrluge, which is alvaja considerable, 
and to the shock of the prolonged operation. 

There ia some difficulty in estimating the ratio between the 
amount of kidney removed and the total kidney weight, aince the 
kidney on which partial nephrectomy has been performed undergoes 
a varying amount of atrophy, and the opposite kidney hypertrophies. 
Hence the expreeaion frequently used that two thirds or three 
quarters of the total kidney weight has been removed ia only 
approximate. Control obaerrationB were made by, determining in 
some fifty normal dogs the ratio between the weight of the two 
kidneys and the body weight. 

I. The retuUs follouring the excision of a portion of one kidney. — 
Thia operation is not followed by any notable or permanent ill 
effects as regards the general condition of the animal. There may 
be some emaciation immediately subsequent to the operation, but 
this is generally only of tranaitory duration, and it is only slight in 
amount. The body temperature remains at its normal height, and 
the animals have remained in good health for as long aa six monthe 
after the operation. There is also no profoimd change in the com- 
position of the urine, but the urinary water is frequently increased 
in amoimt ; the increase is not as a rule considerable, but the daily 
quantity of urine has been doubled in some experimente ; so great 
an increase is, however, decidedly exceptional. Thia increased excre- 
tion of water is seen as soon as the first week after the operation, 
and it has been observed as long as two months after. In one case 
it disappeared. With this increase in the amount of urine excreted 
the specific gravity falls until it ia from 1020 to 1010. This 
increased excretion of urinary water is not necessarily accompanied 
by any increased excretion of urea, and when this Utter effect ia 
aeen it ia due to a more liberal nitrogenous diet. There is after 
thia operation no increased excretion of urea associated with pro- 
gressive emaciation. 

The three main resulte of unilateral iiartial nephrectomy may be 
thus summarised : 

Firstly. There is no progressive emaciation and failure of health. 

Secondly. There ia an increaaed excretion of urinary water. 

Thirdly. When there ia an increased excretion of urea due to a 
liberal nitrogenoua diet, the quantity of urine ia further increaaed ; 
that is to say, the animal always excretes a more or leaa dilute urine. 
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vbereos the normal dog excretes n very dense urine of high specific 
gravity even when excreting large quantities of urea. 

Excision of a portion of one kidney is followei^ in a large propor* 
tion of cases by a variable amount of general atrophy of the kidney 
operated on, so that on pott-mortem examination the wedge of 
kidney eubatance removed is obviously too big to fit the kidney 
from which it had previously been excised. In a few cases this 
atrophy was not obvious; sometimes it is extreme in amount. 
TTsually the whole of the kidney fragment left is uniformly atrophied, 
but cases have been seen where the atrophy was more marked at 
one extremity of the organ than at the other. This atrophy occurs 
without the removal of the second kidney ; it is a direct result of 
the excision of the wedge, and it is not affected in any way by die 
subsequent removal of the opposite sound kidney. This atrophy 
does not follow simple incision of the kidney even if the organ be 
split in two and then sutured, nor ia it seen as a sequel of division 
of the renal plexus. Finally its amount is not altt^ther dependent 
upon the size of the wedge removed. Its mode of production is 
obscure, but it is not due to any interstitial nephritis or cirrhosis of 
the organ, as no general overgrowth of fibrous tissue occurs ; the scar 
is quite a linear one. I am inclined to think that it is dependent 
upon interference with the vascular supply of the kidney fragment, 
partly by the ligatures necessary to arrest the hnmorrhage, and 
partly by the traction and torsion required in order to bring Uie 
cut kidney surfaces in contact. 

It is interesting to observe that hypertrophy of the fragment is 
quite exceptional, and is, when present, slight in amount, provided 
the operation is performed on adult dogs. On the other hand, if 
this operation is performed on puppies, the damaged kidney does 
not atrophy, it grows considerably, but, as might be expected, it 
does not reach the size of its sound fellow. 

Although excision of a wedge from one kidney leads usually to 
atrophy of this kidney, this operation is followed by hypertrophy of 
the opposite kidney. The amount of the hypertrophy is apparently 
not entirely dependent either on the amount of kidney removed at 
the first operation, or on the amount of consecutive atrophy that 



U. Beiulls foUoteing complete removal of one kidney after previaue 
of a portion of the other kidney. — After the successful jjer- 
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formaace of these opertftiona the &nimal U left with only a portion 
of one kidney of varying aize with which to diacharge the renal 
functions. 

The immediate efEecta of the second operation axe but slight, 
there is but little shock, and the animal runa about apparently quite 
well within a few hours of the operation. Within the first few 
days, generally within the first twenty-four hours, of the opeiation, 
however, there is a great alteration in the composition of the urine, 
and in many cases a grave disturbance of nutrition ensues, leading 
to death in a few weeks after the second operation (t. e. the removal 
of the entire sound kidney). 

The cases are divisible into two groups : in the first there is 
practically no great disturbance of nutrition, and the animal 
survives in fair health, the only departure from the normal being 
the greatly increased amoimt of urine that is excreted. In these 
cases, nine in ntunber, approximately two thirds of the total Mdncy 
weight had been removed at the two operations, so . that these 
animals had about one tliird of the original kidney weight avulable 
with which to discharge the renal functions. Some of these 
animals survived for as long as four months, and were then in fair 
health, so that doubtless they might have lived much longer ; there 
were no indications of approaching death at the time that they 
were killed. In the second group, consisting of fifteen animals, tbo 
results are very different. In addition to the greatly increased flow 
of urine there is great emaciation and weakness, and the animals 
only survived the operation tor two or three weeks. In addition to 
the increased flow of urine there is in these cases an increased 
excretion of urea, and the amount of urine passed is greater than 
that seen in the first and non-fatal group. In this second group of 
cases, where death ensues, the quantity of kidney removed is gre&ter, 
amounting approximately to some three quarters of the total kidney 
weight. 

In none of the fatal cases did the quantity of kidney found pori 
mortem amount to aa much as one third of the initial total kidney 
weight, and in none of the non-fatal cases did it fall to as low as 
one quarter of the total kidney weight. 

Obaerrations on normal dogs showed that the ratio of kidney 
weight to body weight was approximately some 67 grammes of 
kidney per kilt^^mme of body weight. When the quantity of 
kidney found poet mortem was reduced to some 2 granunes per 
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Mlt^pr&mme the dangerouB limit was reached, and if it fell below 
2 gTammea per kilt^ramme death superrened at vaiying periods, 
the averse dxuation of life being from two to three weeks. 

The prominent aymptoms preceding death are thirst, weakness, 
emaciation, and a fall in the body temperature of some 5° to 6° F. 
The volume of the urine is increased to three or four times its 
normal amount, sometimBs to as much as eight times its normal 
amount. The specific gravity is low, and there is, as mentioned 
above, a considerable increase in the daily output of urea, but there 
is no sugar nor albumen. The animals become rapidly weaker, and 
die apparently from failure of respiration. It is notable that 
vomiting, conyulsioDB, and coma have not been observed. Diarrh<ea, 
with offensive stools, is occasionally seen. The most striking 
phenomena are the emaciation and the muscular weakness. The 
emaciation is veiy rapid in its course and considerable in amount, 
the toss of weight being often as much as two fifths of the original 
body weight. The appetite sometimes Mis ; frequently, however, 
the animal will eat well, and notwithstanding this the emaciation 
is rapid. The substitution of a more palatable food, such as meat 
instead of d<^ biscuit (these animals will eat meat greedily when 
refusing biscuit), does not prevent the rapid emaciation, nor does it 
delay the advent of death, but it causes a still greater daily excretion 

The increased excretion of urinary water begins within forty- 
eight hours of the operation, and once established it persists until 
shortly before death. 

As regards the excretion of urea it may be said that in all cases 
where there was no failure in appetite the quantity was increased 
absolutely. In the cases where the appetite failed the urea excreted 
was relatively increased, — that is to say, the animal with a diminished 
diet, or in some cases with no food at all, excreted quantities of urea 
equal to those previously excreted on a liberal diet. The increased 
excretion of urea began usually some twenty-four hours later than 
the increased excretion of urinary water ; the increase in the former 
was not so great as that of the latter. Thus the average increase of 
urea was about half as much as the normal ; it was rarely double. 

In the cases where, owing to the complete refusal of dog biscuit 
as food, there was no increase in the amount of urea excreted (the 
daily averages remaining the same as those seen in the normal dog 
on a liberal diet of dog biscuit) the substitution of meat for dog 

16 
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biscuit was immediatelj followed by & large urea excretioa. Zn 
other words, the fragments of kidney were quit« able to excrete 
quantitieH of urea for Ui^er than those they actually did excrete. 

In only one experiment out of the total of twenty-four was the 
excretion of urea diminished after the second operation, and \tsK at 
least eight ninths of the total Iddney weight had been removed, and 
the animal refused all food after the operation. 

It is clear from these experiments that, even when the Iddney 
substance ia reduced to one quarter or even less of its original 
amount, the mutilated fragment is quite capable of excreting the 
quantities of urea previously excreted by the two sound kidneys ; 
and that, so far from there being any diminution in the amount of 
urea excreted, there is a conBiderable increase associated with rapid 
emaciation. This increased excretion of urea begins later than the 
increased excretion of urinary water, and it is usually well 
established by the fourth day after operation ; so that in the cases 
where three fourths of the total kidney weight has been removed 
there is for some forty-eight hours a condition similar to that seen 
persistently in the non-fatal cases where some two thirds of the 
total kidney weight has been removed, — that ia to say, a condition 
where, with a great increase in the excretion of water, there is no 
corresponding increase in the amount of urea excreted. TThen the 
animal survives the second operation for two or three weeks the 
TnnTiTniiTn urea excretiou is frequently seen in the second week, — that 
ia to say, the increased urea excretion is progressive in its develop- 
ment. If there were any deficiency in the power of excreting urea 
it is not probable that the quantities excreted would progressively 
increase ; one would rather expect a progressive diminution, and for 
the tTH^Timiim urea excretion to occur very shortly after the opera- 
tion. When the quantity of urea excreted is large the amount of 
urine is veiy large (as mentiooed above, it may be eight times the 
normal), and hence these animals are quite unable to excrete a dense 
urine. 

In the cases where the daily output of urea was decidedly above 
the normal, and where there was no great failure of appetite, 
the averse amount of kidney substance found pott mortem was 
1-5 grammes per kilogramme of body weight, the normal being 6-7 
grammes per kil<^^ramme. On the other hand, in the series wheae 
there was only a relative increase in the urea, owing to the complete 
anorexia, the average amount of kidney was bnt 1'16 grammes fer 
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bUogranune ; hence in this Utt«r s«ri«8 the amount of bidnej found 
post mortem vaa decidedl; less than in the former. 

The fall in the temperature of the body becomes quite obvious 
when the increased excretion of urea is in full swing, — that is, at a 
time when the animal ia emaciating rapidly. The rectal tem- 
perature falls to 97° F., or evai to 95° F., but the animal is in a 
critical condition as soon aa it falls to 98° F.,— that is, a fall of four 
or five degrees below the normal temperature of the dog. 

Although the specific gravity of the urine is greatly lowered, the 
total solids and ash of the urine are increased, the lower percentage 
excreted being more than counterbalanced by the increased quantity 
of urine passed. Occasionally indican has been found in notable 
quantity, but this is exceptional. 

The general blood-pressure remains high, even at tbe time when 
the animal is so marasmic as to be unable to stand; but the pressure 
is not greater than normal, and I have not been able aa yet to detect 
cardiac hypertrophy on pott-mortem examination. After double 
complete nephrectomy the blood-pressure falla. 

These results may be summarised as follows : 

Excision of approximately two thirds of the total kidney w^ht is 
followed by a condition of persistent eicretioii of a dilute urine, 
unaccompanied by any notable increase in urea excretion. The 
animal remains in fair health, and there is no great emaciation. 
After removal of three fourths of the total kidney weight, not only 
ia the quantity of urine still further increased, but it is accompanied 
with an increase in urea excretion, a fall in the body temperature, 
emaciation, and death soon ensues. 

The increased excretion of urea is a fact that requires a short 
discussion. The first question that presents itself is whether it is 
due simply to some severe mutilation, or whether it is actually 
dependent upon the amount of kidney tissue removed, and not upon 
the mutilation inflicted in removing it setting up some reflex or 
other disturbance. It is well known that after most severe opera- 
tions transitory wasting is a marked feature, but in these cases it is 
associated with failure of appetite. In the kidney experimente, 
however, the appetite frequently remajns good, and food is eaten in 
abimdonce ; this, however, only increases the urea excretion, and 
does not check the emaciation or delay appreciably the fatal termi- 
nation. Again, the phenomena do not ensue after the first and 
severe operation, but only after the removal of the second kidney. 
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This oper&tion in animals, at any rate, is a compaiatively trivial 
one from tlie mutilation point o£ view. There ia, howerer, direct 
experimental evidence that the increased urea excretion is not due 
to what I have termed mutilation. 

Fintly. — Removal of the two enda ot one kidney is a more severe 
operation than the removal of a wedge frem the middle of the oi^an, 
owing to the shape of the kidney and the difficulty of arresting 
haemorrhage, and also the suturing of four cut surfaces instead of 
two. The amount of renal tissue that can be removed is, however, 
small. If after the successful performance of this operation the 
second kidney be removed, there is an increased excretion of urine, 
but no increase in urea. The phenomena are the same as in the 
cases where two thirds of the total kidney weight have been 
removed. 

Secondly, — Division of the raial plexus, even when carried out as 
completely as possible, is not followed by any anal(^ouB dis- 
turbance. 

Thirdly. — The most conclusive evidence is afforded by the resulta 
following excision of a wedge from each kidney. It is clear that if 
the increased excretion of urea were due to mutilation, and not 
to the quantity of kidney removed, imder these eircumstances, 
where comparatively little kidney is removed with the mftvimiini 
mutilation, we should have the optimum condition, for its manifesta- 
tion. Excision of a wedge from each kidney is followed by a con- 
dition precisely similar to that seen after excision of two thirds of 
the total kidney weight, the urine is greatly increased in quantity, 
there is no increased excretion of urea and no emaciation, and the 
animals have remained in good health for several months, e. g. two 
to four months. If, however, one of the mutilated kidneys be 
removed at a third operation, thus leaving the animal with but a 
fraction of one kidney, the typical disturbance of nutrition sets in, 
leading to rapid death, provided the fragment of kidn^ left is not 
more than one fourth of the original total kidney weight. On the 
other band, if, notwithstanding tlie excision of a wedge from each 
kidney and the subsequent removal of one of the kidneys operated 
on, the remainder of the opposite kidney amounts to as much as 
one third of the original kidney weight, the increased excretion of 
urea and the marasmus do not occur, and the animal remains in 
fair health. 

For these reasons I think there can be no doubt that the pheno- 
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mena depend upon the quantitj of kidney removed, and not upon 
any reflex disturbance produced by the operative procediuve. 

Examination of the blood and tiBBues — i. e. muscles, liver, btain — 
of the animals There three fourths of the total kidney weight have 
been removed, shows the presence of a large excess of nitrogenous 
extractives. This excess is most marked in the case of the blood 
and the muadea, but it is also quit« obvioua in the case of the liver 
and brain. It can be readily detected at a time when tbe increased 
excretion of urea is in full swing, and hence it is not dependent 
upon any retention of urinary producte. As much as fifteen times 
tbe normal amount of nitrogenous extractives has been found in the 
blood, and here the increase is confined to nitrogenous bodies soluble 
in absolute alcohol, and yielding practically all their nitn^en to the 
l>upr^ method, — that is to say, the yield of nitrogen by the Ejeldhal 
method was very slightly greater than that obtained by the Dnpre, 
and b^ice, in all probability, this excess of nitrogenous extractives 
18 probably mainly, if not entirely, urea. In the case of the muscles 
and other tissues the matter is not so simple, and I am not prepared 
to make any definite statement as to what nitrogenous extractive 
bodies are present, but simply to state that there is a very great 
excess. In the case of the muscles the amount may be greater than 
in the case of the blood. In the cases where two thirds of the 
total Iddney weight has been excised, and where there has been no 
emaciation, there is no such increase in the amount of nitrogenous 
«xtractives. In a few cases, however, where removal of two thirds 
was followed by slight emaciation and some slight increase in the 
amount of urea excreted, the animals being in moderate health at 
the time when they were killed, there vras a slight increase in the 
nitrogenous extractives of the blood ; thus the amount soluble in 
absolute alcohol might be doubled. This is a point of some interest, 
both with regard to tbe question as to the cause of the increased 
-excretion of vrater in the non-fatal cases, and also as showing that, 
to a certain extent, there is no hard and fast line between the two- 
thirds and Uiree-quarter cases. It is a question of degree, and it 
would be interesting to know whether these two-thirds cases would 
be fat^ after a lengthened interval. 

Having thus attempted to show that the increased excretion of 
urea is a phenomenon associated with tbe quantity of kidney sub- 
stance removed, or, to be more accurate, with the quantity of kidney 
found jMWt mortem, its mode of production remains to be disensBed. 
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Inasmuch as the mcreaaed amount of nitrt^enouB extractives in the 
blood and tiwues is aeaociated with an increased excretion of ureib 
in the urine, it is dear that we hare to deal with an increased pro- 
duction of urea in the tissues of the body, and not with any retention 
of urea from deficient excretoij action of the Iddnej. The source 
of the increased urea production would be the rapid emaciation that 
occurs with or without failure of appetite, but not prevented by & 
liberal diet. This rapid emaciation and disintegration of the tissueft 
might be dependent theoretically upon one of the following causes. 

Firstly, the retention in the organism owing to inability on the 
part of the kidney fragment to perform its excretory functions pro* 
perly, of some normal nriuaiy constituent other than lurea. This 
retained body might have a toxic action, and thus cause increased 
production of urea, &c. There are difficulties, however, which render 
this view untenable. Thus there is no difficulty on the part of the 
Iddney fragment in excreting freely many of the constituents of the 
urine, e. g. urea, phosphates, sulphates, total solids, and ash. All 
these are increased j although the percentile amounts in the urine 
are diminished, the great increase in the amount of lurine more than 
counterbalances this. Again, if the dunaged kidney- is unable to 
excrete, the typical phenomena ought to be seen after the excision 
of portions of both kidneys, but, as we have seen, this is not the case. 
It is difficult to see why, if the phenomena are due to retention^ 
they should be so dependent upon the quantity of kidney removed 
when, as we have seen, the smaller fragments of kidney excrete 
lai^r qnanties of urine and urea. Lastly, analysis of the blood 
. shows that there is no accumulation of inorganic constituents, at any 
rate in the blood, since the ash of the serum is less In amount than 
normal. 

The second possible explanation is that the kidney has, to use the 
nomenclature of Brown-S^uard, an internal secretion, and that in 
the absence or diminution of this the tissues, and more especially 
the muscles, undei^ a rapid disintegration into urea and other 
products. The principal facts in favour of this view are, first, that 
the effect is so closely linked to the amount of renal tissue removed ; 
and secondly, the negative fact so frequently insisted on above, that 
the fragment, small as it is, excretes urine and uiea freely. Although 
I incline myself to this view, I feel that it cannot be considered as 
proved, unless by transplantation of pieces of Iddney, or by in- 
jection of kidney extract, the emaciation can be diminished or 
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arrested. I have as jet MLed in my attempts to graft portions of 
the Iddney, and I have no obserrations on the effects, b^ieficial or 
otherwise, of the injection of kidney extract. In a few cases, after 
ezdsion of a lai^ wedge from one kidney, the ureter of the second 
kidney was ligatured instead of excising the oi^gan. In these cases 
the fatal erent was as rapid as if the kidney had been excised ; but 
it is scarcely a fair ezperimeat, since the disorganisation produced 
by ligature of the ureter is very great. Still, it is a result that 
militates to a certain extent against the internal secretion theory. 
I hope shortlyto carry on some observations on the effects following 
the administration of kidney extract in these cases. 

The third possible explanation is that the disturbance following 
the operation is dependent upon bacterial infection, a diminished 
remstance being produced as a result of the mutilation. This line 
of invefltigation also has not been worked out. 

It seems to me that the main interest of the above experiments, 
from the pathological point of view, are — 

Firstly, the quantity of kidney necessary for life to be main- 
tained. 

Secondly, that removal of a portion of one kidney only, or of 
a portion of one kidn^ together with the whole of the other, or of 
portions of both kidneys, is followed by an increased excretion of 
urine, — slight in the first case, considerable in the second, and very 
considerable in the third. 

Thirdly, that removal of lai^ quantities of kidney, 0. g. three 
quarters of the total kidney weight, ia followed by an iucreased 
production and excretion of urea. 

In relation to renal diseases these observations, perhaps, throw 
aome light on the increased excretion of urine seen in certain forms 
of renal disease. They also, perhaps, serve to show that we must 
widen our conception of uromia from the retention of toxic pro- 
ducts, to include also the formation of toxic products by increased 
tissue disintegration, as su^estod long ago by Schottin and Perls. 
May 7th. 1895. 
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9, A maUfeelut tkoviing reptilian characlert in ike texual 
duct: 

Bj Sahitel G, Shattoce. 
[With Plate XIV.] 

BEFOBZ describing the condition of the sexual ducts it m&y be 
remarked that the abuormalitieB in question are associated 
with ectopia of the urinary bladder and epispadias, and that for 
this reason the ducts themBelves, Uke the ureters, open on a fme 
surface. 

The ectopia of the bladder is associated, moreover, with prolapse 
of the intestine, which has taken place immediately above the 
extroverted bhtdder. There is thus a continuous free mucous 
surfeoe, comprising the bladder and everted intestine. 

Below and behind the convexity of the general protrusion is an 
empty scrotum and the rudiment of a penis, as in an ordinary 
case of ejnspadias. There is no intestine within the pelvis, and no 
anus. 

Kidneys. — The kidney of the left side is normal ; that of the 
right side so remarkably elongated that its lower end reaches far 
into the cavity of the pelvis. The contrast will appear from the 
f oUowlng measurements -. — the left from upper to lower extremity is 
3'5 cm. in length ; the right, 52 cm. ; there is, nevertheless, no real 
excess in its volume. 

The elongated kidney (which, like the left, is remarkably 
lobulated) has a single ureter, but the upper end of this is 
subdivided into three main branches, in correspondence with the 
abnormal figure of the oxgan. Each ureter opens on the free 
extroverted surface of the bladder at the upper angles of an 
area corresponding to the trigone. 

TettielM. — On each side within the lower part of the abdomen 
there is a well-formed testicle, with epididymis and vas deferens. 

The vat of the Uft tide opens into the ureter about 1'4 cm. 
above the external orifice of the latter. On the right side the 
lower end of the vas is traceable by disBectiou slightly beyond the 
corresponding ureter, lying to its inner side without opening into 
it ; its termination becomes lost in the tissues b^ieath the p^to- 
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DESCRIPTION OP PLATE XIV. 

Illustr&ting Mr. S. Q. Sliattock's communitUtion on " Fcetas 
with £«ptiUan Characters in the Sexual Ducts." (Page 248.) 

The maJformatione described are complicated with ectopia of 
the bladder and imperforate rectum, the latter being everted 
and prolapsed at the umbilicus. 

There are shown — 

(1) The eloDgatioD of tbe right kidoej. 

(2) Hit peruitenco of both Mfilleiisii dnctt, which remiia dUtinct throngboat 
tlicir coane and open Doir the nreten on tUe exterior of the extroverted pnrta. 

(3) The DnioQ of the ureter and rtu deferem (on the left lide) luch u ii met 
with in Lacertilii. 



Tbo porta are ■hown of tbe n»tnra1 al 
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The MuU^rian duett, the pendatence of which constitutea another 
of the valuable facta in the malformation, lie longitudinally, one 
on either aide of the middle line. The upper end of each is bent 
sharply forwards and downwards upon itself for about 1*5 cm., and 
terminates in a blind rounded extremity. The upper end of the 
right is contiguous with the lower extremity of the kidney ; 
between the upper end of the left and the corresponding kidney 
there intervenes a distance of 11 cm. 

Each tube has an avert^ diameter of 6 mm., except at the 
highest proGurved part, where it is somewhat narrower, and from 
its upper point of duplicature to its lower opening the length of 
each is about 3 cm. 

Inferiorly the ducts open on the exterior. Their openings lie to 
the inner side of and slightly behind the Kieters ; between the 
apertures of the persistent ducts themselves there is sji interval of 
1 cm. 

A thick bundle of nerves extends from the hypogastric plexus to 
the tubes under consideration, the distribution of the nerves being 
chiefly to the upper part of each. Microscopic ezamination proves 
the fibres to be of the non-medullated kind. 

A short way in front of the openings of the persistent MuUerian 
ducts are two others of lesser diameter, one on either side, which 
lead each into a narrow tube quite distinct from the first named. 
These lesser tubes lie longitudinally against the MuUerian ducts, 
are 17 cm. in length, and terminate in free blind upper extremities. 

Aemot-ifcs.— The prolapse of the intestine above the extroverted 
bladder obviously concerns the blind termination of an imperforate 
large intestine. The prolapse ia not more than 3'2 cm. in length, 
but this represents aU that is developed of the gut on the distal 
side of the imibilicua i. e. of the omph^o-meseraic duct. There is 
an aperture on the upper aspect of the root of the prolapsus which 
leads into the general small intestine. 

In the forty-second volume of the Pathological Society's 'Trans- 
actions ' Mr. William Anderson has reported the case of an infant 
(the specimen of which ie in St. Thomas's Hospital Museum), in 
whom an umbilical fistula ims associated with a similarly ill- 
developed condition of the large intestine ; the latter terminated in 
a free blind extremity within the abdominal cavity, and did not 
exceed 18 cm. in length. This prolapse of the bowel in asaociation 
with extroversion of the bladder is a well-recogniaed teratol<^cal 
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' condition. I hare Been it in another instance (Iat«lj added to the 
Hospital museum), where the eversioo concerns chiefly the upper 
segment of intestine above the umbilicus, and is associated with an 
imperforate condition, but onlj' slight prolapse, of the lower ; both 
segments open freely about the upper part of the eitroverted 
bladder. In this specimen the upper prolapse has an extent of 
4 cm. ; the blind distal segment, of 10 cm. ; and within its 
umbilical opening lies the orifice of the appendix Tenniformis. The 



Diagram showiDg- complete proUpte of tb« imperforate rectom at the tunbiliciu, 

described in the teit. a. The laperior opening into the npper part of the 

inteeUne. B. Completelj everted, imperforate la^e intestine, the mncosft 

of which is continuon* with that of o, the eitroverted ariiuTr bladder. 

The dotted line indicates the rectom in the unprolapsed condition. 

exposed mucosa of the bladder is much thickened, and has in some 

parts a close^set papillary surface ; whilst in others, though equally 

thick, it is smooth, as in a case of extroversion I have described in 

the forty-fifth volume of the Pathological Society's Transactions. 

The increase in the first instance is brought about by up-growth on 

the papillary type, in the second by down-growth on the glandular. 

The double prolapse has obviously taken place through the 

omphalo-meseraic duct, which seems to have been involved in the 

fissure affecting the urinary bladder. 

FSrster ' gives figures, collected from varioaa sources, of a similar 

condition (Tafel xxii) ; in some the upper segment is prolapsed, in 

t ' UiuUIdungeu des Hettteben.' 
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others it is not. He classifies them all as examples of cloaca-f onoa- 
tioD associated with fissure of the bladder. This, howerer correct 
in a physiolc^ical sense, is misleading and erroneous in the more 
important morphological one. 

Anatomically there is nothing homologous with a cloata in this 
complication of ectopia : the large intestine is vntptrfovaie at it« 
dUtai extremity ; it opens, so to speak, at the wrong eud, not into a 
doaca, or on a cloacal surface, but about the umbilicus in the r^on 
of the omph&lo-meseraic duct. 

Ahlfeld* gives similar figures. Nerertheless what is morpho- 
logically a true cloaca may be present in cases of ectopia vesicte, even 
where there is no proper anus, — if, for example, the normal develop- 
mental communication which exists between the front of the hind 
gat and the uro-genit&l sinus persist. Such a persistence is quite 
common in cases of imperforate rectum in the male (recto-urethral 
fistula), and occurring in conjunction with ectopia Tesicse would 
constitute a true cloaca. 

The morphological test, in short, turns upon which end of the 
large intestine is open ; if the distal end is absolutely closed there 
cannot be a cloaca ; if this end opens on the mucous surface of the 
fissured uro-genital space or bladder, there is. 

The remarkable elongation of the right kidney recalls the reptilian 
condition, such as is met with especially in the Crocodile, in Ophidia, 
and many Idcertilia ; and it is of interest in conjunction with the 
corresponding reptilian disposition of the different sexual ducts to 
be immediately noticed. What is particularly remarkable, too, is 
that the elongation affects the n<;U kidney, for in Ophidia the r^;ht 
kidney is much longer than the left. The elongated form of the 
kidney in reptiles is apparently related to that of the trunk ; it is 
most pronounced in Ophidia, less so in Crocodilia and Looertilia, 
whilst in Chelonia the organ is almost discoidsJ. So amongst 
Amphibia the kidneys of the frog are not strikingly long ; in the 
newt they measure about a fourth of the entire body length, 
excluding the tail. 

But to come to the ducts described, one on either side of the 
middle line. These cannot be regarded as other than persistent 
Hullerian ducts, which have retained throughout their primitive 
distinctness ; there is nowhere any coalescence to form a uterus or 
vi^pna. 

' ' Die MiHbildangen de* Mentcbeu.' 
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As I have elsewere remarked,' it is a noteworthy drcumstanoe 
that in cases of such persisteace in the male, whether on one or 
both sides, the upper end of the dnct is not found related to the 
testicle, but to the kidney, although, aeeing that the hydatid of 
Hor^agni is held to represent the upper end of the Miillerian duct, 
it would be natural to suppose that when persistent the duct would 
retain its relationship with the sexual gland during the descent of 
the Utter into the scrotum. 

In the present instance the duct of the right side is contiguous with 
the lower end of the kidney, but on neither side is it related to the epi- 
didymis or body of the testicle. Is there a hydatid on the testicle ? 

It is of paramount importance in this question to distinguish 
between true and false hydatids. 

Let it be assumed, then, that the hydatid projects from between 
the globus major of the epididymis and the body of the testide, 
and that such as project from the body of the testicle itself, or from 
the upper surface of the globus major, represent free ends of the 
Wolffian tubuli, what does the present specimen show ? 

In the paper last referred to I hare pointed out that in one case 
the hydatid is stated to have been absent ; in another it is recorded 
as having been present on the side corresponding with the persistent 
Miillerian duct, and absent on the opposite. There is a strong 
temptation to assume an erroneous transposition of "right" and 
"left" in this report, but so it stands, and bo the specimen is 
figured,* 

I may here state the results of a careful examination «f a series 
(twelve) of fcBtal testicles at different ages, which I made in order to 
observe the disposition of the hydatids. In one, and only one, was 
there a second hydatid ; in this case ih« hydatid was a well-formed 
leaf -like appendage attached to the anterior edge of the globus major. 
The second, quite minute and spherical, was attached to the globus 
just above ite anterior edge and to the inner side. In the other speci- 
mens the attachment of the hydatid lay in the fissure between the 
globus and the summit of the body of the testicle ; sometimes it was 
to the under aspect of the globus, but usually to the bottom of the 
fissure. Is the smallest specimen the body of the testicle measured 
5 mm, in length; the hydatid (visible only through a lens) waa 
fixed as last mentioned. 

■ " Purepididyinftl Cyot," ' Tnni. I^tb. Sac.,' vol. xlii. 

* Cue b J Chu. R£my, ' Joani. de TAnit. et Phjiiol.,' Ite., Pkrii, 1 879. 
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So far ii<m as concerns the m&lfonnation \uuier ooosideration, I 
may doBcribe preciBoly the condition met with. On both sides there 
are hydatids. On the right side there is one hydatid attached to 
the Bummit of the body of the teetide ; a second to the upper surface 
of the globus major, a short vay from its extreme anterior mai^in ; 
a third, more minute, to the line of junction between the body of 
the testicle and the globus major, there being do fisBure between 
these parts as there usually is in the fcetus. 

On the left side there are two minute hydatids attached to the 
anterior border of the globus major at the site of its adhesion with 
the body of the testicle, there being an absence of the usual fissure 
on this Bide as on the other. Whether ike hydatid can be r^arded 
as present I do not pret«nd to say ; the result of the explanation 
is ambiguous and unsatisfying. 

Had there been no extroTersion of the bladder the persistent 
ducts would hare opened into the uro-genital ainuB, for their orifices 
lie slightly below, or, were the extroverted parts reduced, in front 
of, the ureteni. 

The complete independence and persistence of both ducts 
throughout their course must be r^arded as a reversion to the 
reptilian type, where both oviducts open into a cloaca. 

A Bimilar persistence, of course, obtains in the Monotremata, 
OmithorhynchuB, and Echidna, but these characters are so 
essentially reptilian that they really relate the Monotremata to 
Beptilia; and the malformation under conaideration is more 
correctly relegated to the last than to the lowest mammalian form. 
The justness of this will appear, also, in the disposition of the vaa 
deferens to be presently noticed, which is one not found in 
Monotremata, but confined to Lacertilia. 

As to the blind smaller tubes by the sides of the Mulleriau ducts, 
these, it must be inferred by anali^, represent the structures so 
constant in certain groups of Beptilia, namely, the anal pouches 
which open into the cloaca. 

The right pouch in the fcetus under consideration I examined by 
microacopic section. The wall presents a well-marked circular and 
longitudinal layer of unatriped muacle-fibre, and to the inner side 
of this a mucosa of lymphoid tiaaue, in which lie somewhat closely 
set, simple tubular glands or crypts, lined with a single layer of 
perfectly developed columnar epithelium. 

There is finally another persistent embryonic feature, atill more 
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iuterestmg, and again explicable on the principle of atarisni, or 
reversion to an ancestral iype. 

In the human subject the ureter is normally developed as a 
diverticulum from the Wolffian duct. On the left side this 
primitive relationship persists ; the vaa deferens opens on the 
surface in common with the ureter, or, to apeak more accurately, 
the ureter stiU opens into the Wolffian duct, the original continuity 
of the two canals not having been lost by any subsequent diBlocati<Hi 
in the course of development. 

The arrest at this stage may be explained, then, as arising in a 
reversion to an antecedent reptilian type ; in the same way that one 
80 explains many of the anomalies affecting the cardiac cavities. 
Even what is usually r^ardcd as & strictly pathological condition, 
namely, the extreme forms of hypospadias, may, it seems to me, be 
viewed in the same light ; for among reptiles, the penis of Chelonia 
and Crocodilia, which is single and not paired as in Ophidia and 
LacertUia, is not perforate, but merely grooved on the posterior or 
lower aspect, and attached to the anterior wall of the cloaca. 

This commonneas of the ureter and vas deferens is distinctly a 
reptilian condition, In the male of Monotremata the renal and 
seminal ducte open separately into the cloaca, as they do also in 
birds and most reptiles. But among Reptilia, lizards present 
precisely the condition shown in the spedmen, t. «. the ureter and 
vas combine near their lower terminations, and open through a 
single aperture into the cloaca. I have ventured to figure this 
disposition from a paridcularly well-marked instance (Fig. 24). 

Although the rule in Laceri;ilia, it is not, however, absolutdy 
constant; Oven' describes the openings as distinct in Laeerta 
ooeUata. 

In the male of Amphibia the vasa efEerentia are in communica- 
tion with the kidney, through which the seminal products make 
their way — an arrangement considerably lower than that under 
consideration. 

As to the unusual opening of the rectum above or in front of the 
apertures of the Mallerian or oviducts, such a position is met with 
in certain reptiles (Ophidia, Chelonia), but no true homology 
underlies the condition in the present case. 

The intestinal aperture, as pointed out in the earlier part of this 

paper, does not corrrapond with such as would communicate with a 

1 ' Anfttonif of Vert«br«t«a,' pp. fi «nd 6. 
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doaca; the distal end of ihe large mtestine is blind, and the 
external opening concerns not this but the proximal one, the bowel 
being prolapsed at the nmbUicns in the neighbourhood of the 
omphalo-meseraic duct. 



Tbe fenito-nriiuuy otgKo* of a liiard ( Faranmt Salmior 3 ), Hiu, B07. Coll. 
Surg. The port* Ma viewed from the donal upeet. On either tide %n 
ihown m teiticle with the tu defereni, uid b«Io<r the tMticla the mDch 
tnbdivided kidney. Below the kidne; ii the straight contimudon of the 
TM, and, to ill ont«r lide, the nreter; theee nnite ioto ■ common dart 
befon opening into the cloeom, Uie poeterior inrface of which ii repreMnt«d 
at the «ite of iti perforation. 

I have throughout referred the malformations in question to the 
reptilian type, because they are most conformed to this. 
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Haeckel,' in tmcmg the manmnLliftn pedigree, after atarting from 
the lowest invertebrate forma, at length reaches the Amphibia. 
From these he makes two direi^fing lines of descent,— to the one side 
Mammalia, to the other, Beptilia ; and, beyond BeptUia, Avee. Not 
a few missing links there are in the pedigree, provisionallj filled in. 
Thus above the Amphibia he places next in succession a hypothetdcai 
series of Protamnia, in which are included the primary forms of the 
three higher classes of Vertebrata, namely, mammals, reptiles, birds ; 
and yet two further hypothetical groups before the proper Beptilia 
and MitTnTi»i.liit , Pro-reptilia and Pro-mammalia. The Prot&mnia 
Haeckel considers to have been most closely related to the existing 
Omithorhynchus and Echidna. 

Mammalian pedigree, conttructed after SaecktA. 

AvM. HunmKlia. 

■ I I 

Beplilu 

Pi«>l«ptili>. Pro-numm»lM. 



Protamaia. 

I 
Aii]p1iib1&. 

From UOHBBi upward*. 



Assuming this scheme to be correct, all I can suggest is, that if 
the reversions in the present instance are not strictly reptilian, they 
are related to some of these missing groups ; the reptilioid characters 
which they disclose might have pertained to the common ancestors 
of modem mammals and modem reptiles ; they are lower than those 
of the lowest existing mammals (Monotremata), yet higher than 
those of existing Amphibia. 

At the present time, however, there is a general ^reement to 
relate Beptilia and Mammalia more closely, if not to regard the 
mammalian stem as terminating at Beptilia rather than Amphibia. 

One of the more remarkable recent discoveries is the well-known 
fact that the ova of Omithorhynchus are provided with a shell, and 
hatched, like those of reptiles, outside the body. Professor H. O. 
Seeley, in a paper oo the nature and limits of reptilian characters 
in pift"*""^!'*" teeth,' remarks that if the tooth of the Omithorhyn- 
1 ■ Historj of CraatioD,' 1878. 
■ ' Proe. Bo^ Soc London,' 1868. vol. lUv. 
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chua cannot be exactly paralleled in an/ other animal, it is at least 
erident that the teeth are ae reptilian as the skeleton ; that there 
are several features in which the teeth of reptiles and mammals 
resemble each other morphologicallj ; and that the lower mammal a 
emphaticaUy approach towards reptiles in all eBsential characters of 
tooth form. Of teeth he gives six typical characters which are re- 
garded as mammaliaa,— the presence of more than one root, &c., — 
and proceeds with the statement that no one of these is constant in 
the class, and its loss is in every case an approach towards a repti- 
lian type. 

The same aathority has, moreover, drawn attention to the skeletal 
affinities between reptiles and mammals, and after noticing that the 
most andent mammals exhibit resemblances to monotremes, eden- 
tates, insectivores, and apparently carnivores, observes that it is 
among these orders that the closest correspondence is found, bone 
for bone, with reptiles. Seeley, nevertheless, is driven by the force 
of facts very close to Haeckel's scheme, as the following quotation 
will show. " The oldest known fossil representatives of both groups 
(i. e. reptiles and mammals) certainly approximate closer towards 
each other in all known parts of the skeleton, titan do the orders 
which survive ; so that it may be a legitimate induction that, in an 
earlier period of geological time, the characters of both groups were 
so blended that there existed neither the modem reptile, which has 
specialised by losing mammalian attributes, nor the modem mammal 
which has specialised by losing the skeletal characters which have 
come to be regarded as reptilian." In short, Haeckel's Frotamnia 
are reptilian in type. 

And this view of the mammalian pedigree is borne out by the 
remarkable fa«ts disclosed in the maJformation described, which in 
a certain sense confimi the conclusions not only of more recent 
zoology but those of pabeontolt^. Felmtary ISUi, 1895. 
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10. Experimental obtervatioiu on lome caae$ of diphtheria, with 
a note on (he mode of divition of the bacillus. 

By Samuel Q. Shattoce. 

DUKiNO the month of May, 1895, three children of the same 
family were admitted into St. Thomas's Hospital. 

Henry B — , aged eight months, admitted May 9th under Dr. Ord, 
having been ill three days; a very anemic child, with discharge 
from the nostrils, slight retraction of the lower ribs and neck. 
Throat red and congested. There are two thin whitish patches on 
the lower part of the soft palat« ; the glands at the aJigle of the 
jaw on the right side are much swollen, those on the left side 
slightly so. There is a thick muco-purulent discharge from the 
Bose. Breathing rapid, 33; slight stridor on inspiration with some 
retraction of the ep^astric angle, the lower ribs, the supra-sternal 
r^on, and tissues of the neck generally. Lungs resonant 
throughout, but there are coarse crepitations and rhonchi to be 
heard generally; no tubular breathing. Heart-sounds healthy. 
Pulse 148, regular, somewhat weak. Temp, at midnight, 103'2°. 
Q^ieral condition: child pale, feeble, but generally fairly well 
nourished ; marked beading of ribs.' 

Death May 10th, 11 a.m. The child received 7 c,e. of antitodn 
at l.a.m. May &th, in the left flank. 

The two brothers of the above patient were admitted suffering 
from mild attacks of the disease. 

William B — , ^ed 2i years, admitted May I2th under Dr. Ord. 
Noticed to be drowsy on May 10th, and had some cough ; May 11th, 
difficulty in swallowing. 

Slate on admittion. — A healthy-looking child ; throat somewhat 
red, and fauces generally very slightly swollen. On the right tonsil, 
at its lower part, there are two small round white spots, the tonsil 
presenting much the appearance of follicular tonsillitis ; no patches 
on the pharyni, soft palate or uvula ; the lymphatic glands at the 
angle of the jaw enlarged on both sides. No nasal dischatge. 
Heart and lungs normal. Pulse 116, respiration 36 ; both regular. 
Temp. 102°. 

May 12th, 2 p.m. — 10 c.c. antitoxin injected into the right fiank. 
Midnight: pulse 96; resp. 22; temp, normal 

■ The clin'iMl reporte ire throaghant from tb« Hoipital Caie-booki. 
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13tb. — Considerable Bpreadii^ of membrane ; a large oval 
patch this morning on the left toDsU ; coalescence of patches on the 
right tonsil; do affection of the soft palate, uvula, or pharynx. 
10 c.c. antitoxin injected into the left flank. 

14th. — Bight tonail clear; lower portion of patch on left 
persists ; enlargement of the lymphatic glands at the angle of the 
jaw only slight. 

15th.— No membrane on fauces. 

26th.— DiBCharged. 

Sydney B — , est. 6i years, admitted under Dr. Acland M&y 10th, 
1895. Complained of sore throat yesterday and coughed a good deal ; 
had lost appetite, and was feTerish. On adnuBaion was suffering 
from sore throat. Chest- wall moves well. Lungs resonant 
throughout ; breath-Bounds healthy. Besp. 24. Heart-sounds 
healthy ; pulse 104. On the right touBil there is a patch of greyish 
membrane ; glands at the angle of the jaw enlarged. Temp. 99°. 
10 c.c. of antitoxin were injected. 

May 11th. — Patch of membrane can be seen on the right tonsil. 
10 c.c. antitoxin, 

18th. — No membrane visible ; but the tonsils are much 
indomed. Improvement was maintAiaed, and patient was dis- 
charged on May 20th. 

Cultivations were carried on from the two last cases. The 
medium used was pleuritic fluid sterilised in tubes on the slant 
at 100° C. in Eoch's inspissator for 1| hours. I at first endeavoured 
to carry out Lorrain Smith's method of adding caustic soda in order 
to obtain a transparent alkali albumen, but the addition of the 
alkali completely destroyed the coagulability of the fluid ; on almost 
neutraUsing, however, with tartaric acid solution, the original 
coagulability was restj>red. 

Prom human blood serum Dr. Tumey has obtained a beautifully 
transparent medium by coagulating after the addition of caustic 
soda. The medium used, however, was equally favourable for the 
growth of the bacillus. 

The original culture from the case of S. B — showed only typical 
diphtheria bacilli. The culture was made May 11th and examined 
May 13th, after incubation. 

The groupings and forms of the bacillus were quite regular ; they 
exhibited the ordinary appearances of involution and transverse 
s^mentation of protoplasm. Measured with a Zeiss's micrometer 
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eje-piece (compensatiiig) the lai^erbacilli were4^, the amallerSft, 
thov^h there were a certain number sliglitlj smaller. MicroBcopic 
examination of the aecond aubculture on serum showed a pure 
growth of typical bacilli. 

In the case of William B — the microscopic characters of the 
original culture carried on May 12th and examined on May 14th 
were the same as in the other case, and the bacilli of corresponding 
dimensions ; mingled with the bacilli were a few streptococci, none 
of which remained in the second subculture. 

What I was now desirous of testing was the virulence of these 
cultures obtained from cases clinically mild. One child had died of 
the diseaae, and it is assuming nothing to hold that the three 
children in question were infected from one another, or from a 
common source. The interest turns upon this, that the bacillus in 
this trio of cases was presumably an equal quantity, and therefore 
that the cause of the difference in the ensuing result lay in some 
other factor. 

Experiment 1. — May 29th, 1895. Sydney B— . For the in- 
jection I used a broth culture incubated at 35° C. for forty-eight 
hours, occasionally well shaken for aeration, and carried on from a 
second subculture on serum which was started on May 18th. The 
guinea-pig used weighed 560 grammes, and 10 minims of the broth 
culture were injected beneath the skin of the back, the operation 
being in all ways perfectly successful. The syrii^ had not before 
been used to inject any rirulent culture of the diphtheria bacillus, 
and was sterilised with carbolic acid solution, &c., the cannula being 
boiled. The dose, calculated in minims, is that regularly adopted, 
yiz. half a c,c. to every 500 grammes in weight of guinea-pig. 

May30th.— At 4 p.m. the animal was moribund i it lay on its side 
and breathing had nearly ceased ; the seat of injection showed no 
trace of hypenemia or anything abnormal to the naked eye. The 
animal was dead the next morning ; on slitting up the skin there 
was slight <£dema at the site of inoculation, and injection of the sub- 
cutaneous vessels. 

It is clear from this result that the virus had not undei^ne 
attenuation. 

ExperimeTtt 2.— June 10th, 1895. — William B — , I carried on 
a broth culture from the second serum subculture ; incubated at 
35° C, with occasional shaking. 
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June 12tli, 6 p.m.— The properly calculated amount of the broth 
culture waa injected beneath the skin, there being no hitch in the 



13th.— The animal refuses food. 

14tb. — Dead this morning. No local lesion visible to the 
naked eye. On sUtting up the skin there was a somewhat wide- 
spread subcutaneous csdema, and subcutaneous Tasculax injection, 
the cedema nowhere of great depth. 

The obseiratious abore detailed show that the bacillne from the 
two milder of the three cases wa£ not wanting in virulence, whence 
it is a Intimate deduction that in this set of casee the difference in 
result laj in the different resistance on the part of the mdiTidnale 
affected. That in other circumstances the difference in result is due 
to Tariations in the virulence of the bacillus is equally certain. 

I may neit recount two other cases of some interest, though the con- 
clusion to be drawn is ambiguous, or perhaps none shotUd be drawn. 

Bose C — , aged 2 years and 3 months, admitted under Dr. Payne, 
March 19th, 1895. The patient was taken suddenly ill on Uarch 
Idth. On admission the child was well nourished, and complained 
of difficulty in breathing ; it breathed with marked stridor, and had 
a croupy cough. There was some retraction at the epigastriiun on 
inspiration. The throat was red and inflamed ; patches of mem- 
brane could be seen on the tonsils, the pharynx, and anterior pillars 
of the fauces. Lungs resonant throughout ; no adventitious sounds. 
Heart-sounds normal. 10 c.c. antitoxin injected at 8.35 p.m., and 
tracheotomy performed at 10.50 p.m. ; there was much hiemorrhage ; 
a tube was inserted, and the child put back to bed ; it was after- 
wards noticed that blood was trickling down the front of the thorax ; 
the tube was removed, and there was some luemorrbage ; breathing 
ceased, and death ensued at 11.25 p.m. 

Poat-mortem examvnaHon. — Tonsils enlarged and congested ; each 
presented small islets of membrane here and there. No follicular 
inflammation. The larynx was completely covered with a layer of 
membrane, the trachea and bronchi were free. No tuemorrhi^ 
into the air-passages. Heart in all respects healthy. Lungs : a 
little collapse here and there ; no broncho-pneumonia. 

When the mother came to the hospital for the death certificate, 
she brought with her an infant sister of the child just dead. This 
infant, Louisa C — , was 6 months old, and apparently quite well. 

Mr. O. Gilbert Qenge, at the time Dr. Payne's house-physician. 
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sa^^iously ezamined the throat and saw a depresBion in the left 
tontril, from which he inoculated a serum tube ; the depreaaioii was 
aot hypenemic. About ten days later Mr. Oenge vraa good enough, 
at my request, to visit Louisa C — , who did not enter the hospital, 
and for whom no treatment was adopted, as there wae neither 
local nor general condition to treat. 

The depression in the left tonsil presented just the same characters, 
without trace of redness or infliumnation, from which it may be 
concluded that it had never been an ulcer. 

The child was in perfect health, and had had no symptoms of 
disease. There had been no case of diphtheria in the Buildings 
where they lived, for twelve months, and both children (as well as 
another brother and sister both healthy) had been subject to the 
same conditions. 

For two months before Eoae's death they had been without water 
to flush the water-closet, which was next door to their living rooni. 
Their drinking water they fetched from a common pump downstairs 
during the time of the drought. 

Oheertmiions on &e CuUvres. 

Rose C — . The original culture showed typical diphtheria bacilli, 
with streptococci in certain numbers. From the original I carried 
on three subcultures at intervals of twenty-four hours, and obt&ined 
a pure culture, no liquefaction of the serum arising as happened 
in the original tube and the first subculture. Microscopic exami- 
nation of the third subculture showed a pure growth of diphtheria 
bacillus typical as to groupings, involution forms, and segmentation 
of protoplasm ; the range of sizes wae from 2 /i to 4 fi, though a 
certain number were smaller than 2 micro-millimetres. 

Louisa — . Prom the original culture I carried on three subcul- 
tures to serum at intervals of twenty-four hours. The macroscopic 
characters of the final subcultures on serum were identical with 
those of Bose C — ; and so were streak cultures on gelatin made 
from the last subculture of each, the growth on gelatin quickly 
appearing and proceeding without any liquefaction. 

Microscopic examination of the third serum subculture shoved 
characteristic groupings of bacilli, many of the latter exhibiting 
typical clubbed and segmented forms. In size they had the same 
ranges as in the case of Bose. 

If there were any differences, the segmentation of the bacilli in 
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Louisa was less m&rked a feature than in Bose, and the bacilli 
in general slightly Icbb slender. 

In order to again compare the micro-organisms, I carried on a 
fourth serum subculture from the third of Louisa, and a fourth 
serum subculture from the jelly culture of Bose, itself taken from 
a third serum subculture. I eiiamined each tube after forty-eight 
hours' incubation. 

Rose — . Typical growth in small circular wbitisb colonies. 
Microscopical examination : groupings typical ; bacilli short, none 
exceeding 4/i; diplobacilli ; inTolution forms; comparatively few 
s^mented rods, these being longer than the others. 

Louisa C — . Abundant growth. Microscopical examination: 
groupings typical ; bacilli short— on an averse 2 p, but many arc 
smaller and a few are longer, especially those which exhibit 
segmentation ; scarcely any exceed 4 fi. 

A certain number of iuTolution forms ; in many of the rods the 
protoplasm is intensely stained (Loeffler's methylene blue) at 
the end or ends of the bacilli, the colour tending to violet. 

If there is any difference microscopically between the two cultures, 
it is that involution forms are more marked in Rose, and these 
being larger convey an idea that the bacilli generally are larger ; but 
excluding this, any difference there is is so slight that it may 
fairly be ignored. 

The macro- and microscopic characters in the two cases being iden- 
tical, I determined to test broth cultures of both upon guinea-pigs. 

April 27th. — Two broth tubes were inoculated from the third 
serum subculture of the cases, and incubated at 35° C. with 
occasional shaking. 

29th. — Two lai^ guinea-pigs were subjected to experiment. 
Two syringes and two different cannulas were used, all being 
carefully sterilised. The broth was shaken and poured out into 
sterilised capsules ; the hair clipped in the middle line of the back, 
the surface washed with I to 20 carbolic acid solution and dried. 
(1) The first guinea-pig weighed 770 grammes. Thirteen minims 
from Louisa's case were injected beneath the skin. (2) The second 
guinea-pig weighed 957 grammes, and received 1 c.c. of broth 
culture from Rose's case. 

May Ist. — The second guinea-pig died this morning ; there was 
no lesion visible at the sitw of inoculation ; on slitting up the skin 
the subcutaneous vessels were injected ; there was very little tedema. 
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The first guinea-pig inoculated from the case of Louisa remained 
well and waa kept for some weeks before being killed. 

In order to be certain of the accuracy of this negatJTe result, the 
experiment was repeated on another guinea-pig, a fresh broth 
culture of fortj-eight hours being used after incubation and 
occasional BlifiVing for aeration. The guinea-pig weighed 520 
grammes, and received 10 minims from the same syringe as that 
used in the previous experiment from Louisa's case. 

The injection was carried out without a flaw on May 17th. The 
animal remained free of all local or general trouble, and was killed 
several weeks later. 

In this group of cases it will be seen, therefore, that a similar 
bacillus — similar in its cultural characters and microscopically — 
was obtained from a virulent case of diphtheria, and from the tonsil 
of the child's sister who presented no signs of any disease, either 
local or general. 

The children lived together under the same conditions. The bacil- 
lus from the fatal case was highly virulent, as tested upon the guinea- 
pig ; that from the other failed to produce any result whatever. The 
fact that the patients were sisters ai^ues for infection having taken 
place from one to the other, or from some common source ; but this 
is just the point on which strict evidence is not forthcoming. 

It is here quite poeeible that the bacillus in Bose's case attained 
virulence, whilst in Louiea's it remained innocuous, or as a " pseudo- 
diphtheria " bacillus. This is the view my judgment would lead me 
to adopt in preference to the one that there was no common relation 
between the bacillus in the two cases, and that the presence of 
identical bacilli in the two children was merely a coincidence. 

Observations on the Method of Divition of the Diphiheria BaeiUus. 

One of the noteworthy points in the morpholep of the bacillus is 
its parallel grouping. So remarkably parallel and regularly do the 
elements often lie that it is hard to suppose that the disposition is 
merely accidental, A careful study, especially of the preparations 
from the case of Louisa C — , has led me to interpret the grouping 
in question as due to a genetic relationship of the elements. What 
I could observe without difficulty was that between the transversely 
segmented bacilli and the groups of parallel elements all gradations 
were traceable. 

The segmentation of the protoplasm of a rod becomes more and 
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more pronounced until a group of separate elements results, at 
first not unlike the elements of a streptococcus whicli have under- 
gone flattening from mutual pressure. In the next place the 
separate elements elongate at right angles to what was previously 
the long axis of the bacillus. One finds all stages between flattened 
coccus-like forms and a row of short parallel rods. The rods so 
resulting lengthen, and thej may undergo a similar process of 
segmentation and eventually themselves give origin to another series 
of rods set at right angles to what was once their long axis. 

That bacilli do not always divide at right angles to their long 
axis and then elongate in the direction of that axis is shown b; an 
observation of Mr. Stanley Kent's, whose preparations I have had 
the opportunity of seeing. In the case of a particular bacillus 
which Mr. Kent has isolated from animals dying after removal of 
the thyroid gland, subdivision takes place in the direction of length, 
and there results a group of parallel rods ranged side by side, the 
middle elements beii^ the longer, so that the whole might bo 
circumscribed by a circle or ellipse. 

The following figure will explain at a glance the view set forth. 

Fio. K. 




The higbnt flgore repreienU ■ diphtherik bacillus; below It ii a parallel MticB 
of vety abort rada, lacb *• would reiult from elougAtion of tbe rcgmonU of 
the budllnt at right angles to iti long aiia. 

That the more ordinary mode of division occurs I do not deny; 
hardly any form is commoner in the diphtheria bacillus than a 
diplobacilluB or two short rods conjoined ; but the common method 
of subdivision would not account for the parallel disposition which 
is often so remarkable a feature in cover-glass preparations of the 
diphtheria bacillus, and the other method may, I think, be deduced 
from a study of the actual appearances themselves. 

May 2lBt, 1895. 
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XI. SPECIAL COMMUNICATIONS. 

A. DlSCDSBION ON THS FaTHOLOOT Or DiPHTHEBIA AITD THE 

Antitosic Tkbathbnt. 

1. The to-ealled Antitoxic Treatment of Infective Diaeaae, 
ilhutrated by Diphtheria. 

By Bertram Hunt, M.B. (introduced by G. Nswtoh Pitt, M.D.). 

IirrRODncTioN. — I must first thank the Society for the very 
great honour it has conferred upon me by inviting me to open 
this debate, and secondly publicly acknowledge my indebtedness 
to my friend and chief, Dr. Buffer, for his great kindness in 
su^esting my name to you. 

I feel myself very unworthy of my task ; moreover the short 
notice given me— ten days — has increased my natural difficulties, 
and has prevented me from preparing my paper with the thorough* 
ness which I should have desired. 

In bringing this subject before you I most point out that the 
question of immunity invades all branches of science. Barteri- 
ology finds Itself planted firmly not only in patholt^, but in 
phyaiolc^, biology, and chemistry, and it ia, I think, creating a 
chemistry of its own which will form a new and advanced physi- 
ological chemistry. If, therefore, I trespass to-night into branches 
of science with which I am but little qualified to deal, I wish you 
to remember that I do so in all humility and as one seeking 
correction. 

The subject will be taken in the following order: 

1. A short glance at the history ; 

2. The bacteriology only so far as is necessary to a proper 
understanding of the production and nature of the toiin ; 

.3. The result of introducing this toxin into animals, with the 
production and nature of antitoxin ; 
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Fin&lly, I intend to deal vith the ordinary pathologj so for as it 
affects the prognosis of the treatment. 

My sketch of the history will not include all researches that 
are important to the subject, everything of importance being 
introduced where it gives most support to my argument ; if, 
therefore, I seem to give insufficient information at first, I would 
ask you to remember that more will follow. 

Sittory. — The history divides itself into what may be called 
the pre^scientific and the scientific age. 

Pliny ' mentions that a certain king, fearing treachery, was in 
the habit of eating various poisons with a view of attaining to 
a condition of immunity to them, and that he kept a poison- 
eating duck, so that, if necessary, a supply of antitoxin might be 
at hand. 

Urine has been used as a therapeutic ^ent, and not perhaps 
so foolishly as we should have considered a few years ago. 

Direct inoculatiou against smallpox was introduced into this 
COQntry from Turkey, and shortly afterwards Jenner, examining 
a local tradition, made that great scientific discovery of vaccination, 
namely, protection by naturally mitigated virus, which htid the 
foundations of the science of immunity. 

The scientific period may be said to have originated with the 
genius of Pasteur, who discovered that protection could be 
conferred by artificial mitigation of virus, and the honour of it is 
fully shared also by Koch, who in the perfection of method 
founded a new branch of science, to the rapid progress of which 
our subject of debate to-night is sufficient testimony. 

Then in 1887 there were three great discoveries, Salmon and 
Smith'' proving that not only mitigated bacteria, but their products, 
were able to confer protection ; Sewall ^ that immunity was possible 
to rattlesnake venom; and Fodor* that the blood was able to 
destroy bacilli. 

Podor's most important research was followed up by Nuttall,^ 

' ■ Spat. Hancb. med. Woch.,' 1894, p. 923. Plisy, ' Nstar. Higt. Lib.,' ixt, 

■ ' FniMedbgi Biol. Soc WMhiDgton,' ISSG, vol. iii. 

' "Eiperimentf on the PraTentiTO Inocatation of Kattleiaftke Venom," 
■Jonnulof Fby^olog;,' 1887, p. 208. 

* "Die Filiig;keit dot Blutei BMt«rieii i\x Vernichten," 'Deutacbs mcd. 
Wocb.,' 1887, No. 84. 

> ■ Zratfctuift f. Ujgiene,' 1888, Bd. iv, p. 3G3. 
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NisBeu,' and Behring,^ being finallj perfected b; Bnchner,' it being 
found that the bactericidal quality of the blood paAsed into the 
serum, and was due to an actire proteid, that is, & proteid 
destroyed by heat, vhich Buchner named alexin. 

These inreatigations immediately and naturally led to an 
examination of tlie blood of immune animals, and in 1891 Bebring * 
announced the discovery that if immunity to tetanus or diphtheria 
had been conferred upon animals, their blood or serum waa found 
not only able to protect other animals against either the bacteria or 
their soluble specific poieon, but even to cure them if injected 
subsequently to the virulent matter, and as a mixture of the serum 
with the toiin in vUro was found to be quite innocuous, he 
called the serum antitoxic, the unknown substance in the seinm 
antitoxin, concludii^ that tbe curative agent and the toxin 
neutralised each other in the tesUtube. The subject of debate 
to-night is, I take it, primarily an examination into tbe properties 
and nature of this so-called antitoxiD. 

In this same year, 1891, an equally important research was 
published, one that forms, or should form, what I will call our 
first reading book on this subject. I refer to Ehrlich's work on 
immunity to ricin and abrin,' Ehrlich, realising that toxins formed 
by bacteria were variable in strength and intangible in form, decided 
to investigate, on lines similar to those pursued by Bebring, the two 
vegetable poisons ricin and abrin. 

He was able to immunise animals by feeding, and the fatal dose 
being determinable with absolute exactneas, could express the 
degree of the immunity by tbe number of fatal doses borne. He 
found the blood of such immune animals protective and cura- 
tive to others, the amount of serum requisite to this purpose 
beiag proportionate to the d^ree of immunity attained, that is 
to say, the antiricin obtained equalled the ndn previously intro- 



1 ' ZBitacbrift f. Hjglene.- 1889, Bd. vi, p. 4S7. 
) ■ CentralbUtt t kUn. Hed.,' 1888, Ho. 98. 

> 'Centtalblitt f. Bakt,' 1889, Bd. v, p. 2B; Bd. vi, pp. 1 tnd El. 'ArcbW 
f. Hjg.,' 1890, p. 86. 

* • Dentuhe med. Wocb.,' 1890, Nm. 49 and 60. ' Brit. Hed. Jaanul,' 1891, 
vol- ii, p. 406. 

* " Eiperimentelle Untertoehnngen aeber ImmiiDibit," ' DeatBChe Hed. 
Woch.,' 1891, Nm. S2 tad U. 
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The present method is, on the other hand, to reckon the degree 
of immunity by the antitoxic valae of the serum, and to express 
this as the ratio between the weight or amoant of antitoxin neces- 
sary to protect and the weight of the animal protected. 

There are, therefore, two ways known to ns of protecting against 
infective disease. 

1. The Pasteur method, v. e. the introdaction of mitigated vims 
into an animal with consequent slight illness, recovery and pro* 
tection against a virulent virus. This form of immunity is known 
as " active immunity," and is more or less permanent. 

2. The Behring method, i.e. the introduction of mitigated 
bacteria or their products into one animal with oonsequent slight 
illness, recovery uid protection against a virulent cultoro or toxio, 
and the transference of this immunity to another animal by the 
injection of blood or seram taken from the first. This trans- 
ferred immunity is called " passive immunity," and is temporary 
only. 

By the first method the animal is allowed to form its own anti- 
toxin; by the second the antitoxin is previously formed in one 
animal, and transferred as a therapeutic agent to another. Anti- 
toxic treatment is therefore natural treatment, seeing that in a case 
of diphtheria, should the child recover, it will if bled be found to 
have diphtheria antitoxin in its blood ; i it recovers, that is to say, 
because it has been able to form antitoxin. It seems, therefore, 
most reasonable to manufacture this substance in some animal, 
and by introducing it into the human oi^anism help it in a task 
which it is often anable to perform without assistance. 

Production of the Toxin. — Boux and Tersin were the first to show 
that the diphtheria bacilli grown in bouillon formed a spedfio 
poison which, apart from the bacilli, could produce all the 
symptoms of experimental diphtheria, and they noticed that a 
certain sapply of oxygen to the culture increased the virulence of 
the toxin. They observed that the culture fluid became acid at 
first, and then again alkaline after some weeks, the toxin only 
becoming virulent upon the appearance of this alkalinity. 

Behring found that the older the cultures were the more virulent 
was the poison, and that they attained a maximum toxicity in about 
eleven weeks — a long time to wait. 

1 •• Elemeiuiewicz u. Eschericb," 'Ceutnlbl. f. B«kt,' 1898, p. 163. Abel, 
■ D«Dtwhe med. Woch„' 1894, Not. 4S and 60. 
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Eoux,i in hie recent paper on the Rubject of diphtheria antitoziii, 
described his method of passing air orer the culture, by which a 
strong poison is obtained in a few weeks; and with Dr. Bufler*a 
permisalon, I am showing this evening the flasks designed by 
him for the passage of air either orer or through the culture. 

AroDSOD ' has latelj described a wsy of obtaining very nmlent 
toxin in a short time. He states that he inoculates the bacilli on 
the surface of the bouillon, but he mentions no method. 

Now, seeing that the passa^ of air either over or through a 
culture gires a great deal of trouble, and has other disadvantages, 
I hare endeavoured to devise some means of enabling the bacilli 
to grow on the surface of bouillon in an ordinary flask. Occasionally 
the bacilli do grow thickly on the surface, but their specific gravity 
being greater than that of the media, they sink as a rule to the 
bottom. When the surface growth does occur it seems to be due 
to the presence of some scum on the bouillon, probably caused by 
fatty matter either left in the bouillon when made or derived from 
the wool. 

Schreider' has described the formation of a toxin of extreme 
virulence, when at Nenscki's suggestion he associated streptococci 
and diphtheria bacilli together in his liquid cultures ; and working 
on the same lines I found that in this association — this mixed 
cnlture — a surface growth of the bacilli invariably occurred, and 
that the toxin produced was very powerful, the increase of toxicity 
being probably merely caused by the surface growth. It seemed, 
therefore, feasible to float something ou the surface, to which the 
diphtheria biusilli might attach themselves, so as to secure this 
luxuriant growth. I have found that a little fatty substance, for 
instance even a little vaseline, will ensure this. Pounded or filed 
cork yields excellent results, and also little rafts made of cork 
wrapped round with wool and muslin, so as to form nutrient islands. 
In any of these ways a copious growth, an early alkalinity, i. e. a 
virulent toxin, is quickly attainable. Cork, however, has an un- 
fortunate habit of sinking after prolonged boiling ; but to my great 
surprise the bacilli seem to grow more luxuriantly than in ordinaTj 
bouillon, even when the cork is at the bottom or sticking to the 

> ' Annales da I'lDftitDte Putenr,' ISM, p. 609. 
» ■ Wlaner wed. Woch..' 1994, No. 46. 
» ' Contwlbl. f . Bakt.,' 189!, Bd. lii, p. 8. 
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sides of the flask. Apparently tbeyhave an iaretorate predilection 
to spread over a surface, and tW addition of the •cork, even if it 
ainkB, natnralljr increases the area orer which the ha<ulli can grow. 

It seems best to mention this new method — this bonillon surface 
method — although the inquiry is incomplete. 

Action of Oxygen, tm Diphtknia Culture. — This question of the 
action of oxygen on a pathogenic baciUus is extremely important 
and interesting. It has been a recognised tenet of bacteriologists 
that a pathogenic microbe wae a facultative aerobe, that is, one 
able to take its oxygen eithtr from the air or from the culture 
media, and that in the body a pathogenic microbe led an anaerobic 
existence, that is, lived without free oxygen. 

Moreover, it has always been described how certain bacteria 
able to luxuriate in the animal organism grow but feebly on our 
nutrient media at first, but that aa they become accustomed to the 
media and to the air, take on a saprophytic growth, luxuriate more 
and more, and with this increase of growing power are foond to 
have lost their pathogenic quality — and Fraenkel's poenmococcus, 
the streptococci, and LoefSer's bacilli, were supposed to be typical 
examples of this. And yet a description has had to be given you 
of various methods devised apparently to bring about this sapro- 
phytic stsge of the diphtheria bacilli, and the importance of them 
for the rapid production of toxin insisted upon. 

To a proper understanding of this' process it is necessary to 
consider the growth of the bacillus in two different ways. Let one 
cnltore be made in bouillon and incubated for three days ; it will 
then be found of extreme virulence, at its mazimam of virulence 
as r^ards the bacilli, but if filtered, if freed from the bacteria, a 
comparatively harmless and acid solution. Make the second culture 
in the subcutaneous tissue of a guinea-pig, and after twenty-four 
hours the animal dies, killed by the toxin produced by the bacilli. 
In this culture the bacilli have had no free oxygen, and yet have 
succeeded in elaborating a poison of a degree of virulence and with 
a rapidity unattainable by any bacteriological method. Why, then, 
is admissioD of oxygen apparently so essential in our fiask cultures ? 
A clue is afforded by the reaction. The virulent bacillus renders 
its culture media acid in twenty-four to forly>eight hours, and the 
toxin is only found in an alkaline culture — is, as I shall suggest 
later, only soluble in an alkali; and it must be noted that any acid 
formed is removed or neutralised in a child's throat or gninea-pig's 
tissue. Is the matter not explicable in this way, namely, that 
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the oxygen preventfl the acidity altogether, and that althongh ita 
free admisaion tends to encourage a merely saprophytic or non- 
path(^enic growth of bacilli, tliia diaadvant^ ia more than 
counterbalanced by the nuuntenaoce of an alkaline reaction P 

Dr. Buffer has found that cultures exposed freely to a aupply 
of air do remain alkaline. 

If therefore the bacillus is forced to derive its oxygen from the 
nutrient media, an organic a«id is formed by the reduction of aome 
conBtituent in it, and accumulates. 

Pasteur's claaaical experiments with yeaat cella form an inter- 
eating comparison. He found that in order to obtain a vigorous 
yeaat it was necesHary to make surface cultures freely ezpoaed to 
the air, snd obaerred the fact Ibat, although there was in sucli 
cnltares a remarkable proliferation of yeast cells, little or no 
fermentatiTe action occurred — the latter, on the contrary, only 
taking place when some of this aerobic cultare was afterwards 
cultivated anaerobically. By analogy, therefore, the cultiration of 
LoefSer's bacilli with a free supply of oxygen should lead to a 
rapid growth of cells and to a lessened fermentatiTe action. 

Wbat is found is that the proliferation of the microbes is 
astonishing, and that as far as the formation of the acid is an 
index, its absence is a sign tbat the ordinary fermentative pro- 
cesses are in abeyance. 

There is no evidence, however, that this exuberant aerated 
growth of bacilli has acquired any accession of virulence. On 
the contraiy, in my paper^ on methylene blue and Loeffler's bacilli 
I showed that the bacilli, by the continuous reduction of the blue 
in their struggle against the stain, were quickly attenuated and 
eventually killed, and that the fact that the reduction of the blue 
was accelerated by a temperature 44i° C, namely, what I described 
as the mitigation temperature, was an additional proof of this 
attenuation by oxidation. 

By adding a Uttle methylene blue, in a proportion of 1 — 50,000. 
to a three days' culture in a flask, the culture being one inch in 
depth, and allowing permanent reduction, I have found that the 
bacteria produce no acid, but that the culture perishes in about 
nine days ; in other words, a constant supply of oxygen ia soon 
fatal to them. 

Although aeration of a culture leads to a rapid formation (^ 
1 ' The Lancet,' 18M, vol. ii, p. 738. 



byGoogle 



SO-CULLED ANTITOXIC TEBATlfENT OF DISBAaS. S73 

toxin, I h&ve reason also to believe tbat ita continuous supply 
rapidly mitigates the poison, and that appareotly after fourteen 
days ihe toxicity declines. 

Filtered toxin left about even in yellow bottles rapidly loses its 
virulence, and I have, in some experiments I have made as to the 
effect of oxidation and reduction on the poison, discovered that 
whereas oxidation, however effected, mitigates it, reducdoa dis- 
tinctly increases its virulence. 

A free admittance of oxygen to the culture promotes therefore 
the growth of the bacilli, and leads to an early formation of the 
toxin, suggesting tbat the specidc poison ia some constituent of 
the bacterial protoplasm. 

Nature of ike Toxin. — Bacterial specific poisons were at first 
supposed to be ptomaines, and although bacteria do many of them 
produce alkaloidal and other poisons, they are of no importance to 
the subject this evening, uor indeed in any problem of immunity, 
in that they are not specific. 

Brieger and Fraenkel^ described a bacterial poison as toxalbu- 
men or proteid poison — an excellent name, for it implied a 
specific nature, — and placed bacterial toxins in a class with such 
bodies OS ricin abrin, and cobra poison, to which they so evidently 
belong, viz. poisons against the action of which a rapid and 
specific immunity and not a mere tolerance is attainable ; and in 
this country Hankin^ and Dr. Sidney Martin described the forma- 
tion of albumose in the culture media. Boux and Tersin, in their 
paper on diphtheria, came to the conclusion that the toxin was an 
enzyme similar to diastase, it being precipitated by entangle- 
ment. 

The choice of the word albumose is unfortunate, for it is neces- 
sary to distinguish carefully between the vital chemical processes 
of the bacteria and of the action of these on their environment, — 
between the bacterial metabolism and any fermentative action it 
may exei-t ; and I have found that an old bouillon culture of the 
bacilli con be entirely freed from toxin by Boux's method of pre- 
cipitation by calcium phosphate, viz. by entanglement. The filtrate 
from such a precipitate was neither toxic nor protecUve ; in other 
words, the products, if any, of fermentative action were harmlesa 
and innocent. 

1 ■ Becliii klin. Wa«h.,- 1890, No*. 11 and 49. 
* ' Britiih Hed. Jonnul,' 1889, vol. ii, p. 810. 
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HiuikiD'8> experiments with liii protectire albamoaes militate 
i^aiiut this view, seeing that lie took the precaution of remoTing 
\>j a precipitate of calcium phosphate any active proteid preseiit ia 
the BolatioD. 

Buchner,* howerer, has succeeded io growing tetanus bacilli in a 
solution of aepar^n, and in obtaining by precipitation with sodium- 
magnesinm sulphate a most virulent toxin. 

GuiTiochet^ has grown diphtheria bacilli in urine with similar 
results. 

These two experiments show that toxin ia elaborated not in the 
media, but in the protoplasm of the bacteria, — a proteid poison 
being formed in a solution containing no albumen, — and that the 
production of bacterial pois^ is due to synthetic and not fermenta- 
tive action. The effect of aeration of the diphtheria bacillus 
cultures, the rapid growth, the suggestive absence of fermentative 
action along with a rapid production of toxin, all agree with these 
two conclusive experiments. 

I will define, then, the diphtheria toxin as a specific prot«id 
poison. But it must be clearly understood that it is not neces- 
sarily the proteid which ia the poison, but what may perhaps be 
described as its disposition, its active and specific quality. Such 
active proteids have been called living proteids ; if this were adopted, 
then the toxic quality roust be defined as the life in the proteid. 
The proteid having adherent to it this toxic quality is probably 
the myco-nncleo-albomen described by Oamaleia,* a substance 
soluble only in alkaline media, and possibly only on the death of 
the bacilli. 

The analogy between well-known proteid poisons, snch as ricin and 
abrin, and diphtheria toxin makes the word proteid seem better 
than protein, and myco-proteid more suitable than Nenscki's myco- 
protein. These proteids are, however, apparently albuminoid in 
character. 

The production of antitoxin. — The toxin, the vital chemical 

quality of bacterial protoplasm, is concerned in the metabolism ot 

the bacteria, but it must be considered to have a more important 

function, and one of special interest to us. It constitutes tbe 

> ' Brltiah Med. Jaanul,' 18S9, vol. ii, p. 810. 

■ ■ Hiincbea med. Woch.,' 1898, Noi. 24 and 25. 

* 'Archiv. de med. Bipwiment.,* t. ir, 1892. 

• ■ Compt. rsDd. de la Sac. de Biol.,' 1392, p. 163. 
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ofFensiTe and defensive weapon of the microbe in its struggle for 
exJBteace. I would say tliat in all living cells the protoplaem 
possesses this vital quality, and I maintaia that all pathogenic 
bacterin have this specific and active quality in their protoplasm, 
but that it is not necessarily toxic apart from the bacteria, although 
it enables them to grow and produce other poisons in the animal 
organism. 

It is necessary therefore, I think, to r^ard the animal oi^anism 
as a collection of pure cultures of cells of varions types, living 
together in harmony and in a state of complete chemical com- 
patibility ; as the forms of life fittest to survive in that particular 
enrironment, the animal body ; as resenting the intrusion of foreign 
substances, whether alive or dead, and with offensive and defensive 
weapons to maintain their existence, these weapons being chemical 
ones : in short, to apply Darwinism to this question of immunity, 
and consider the strife between the cells and the bacteria as a 
stru^le for existence fought out between the synthetic vital pro- 
cesses arrayed on both sides. And as the cells may be said to 
acquire an accession of virulence in endeavouring to defeat the 
bacilli, as their chemical quality becomes more toxic to the 
bacteria, so, as Pasteur showed, bacteria may he made more virulent 
by pasB^e through a refractory animal, that is, when the struggle 
is imposed on them. 

In animals, then, which have a natural immunity to any in- 
fective disease it is obvious that the specific proteid elaborated by 
the bacteria causing that disease must be either inoffensive or 
easily destroyed by the cells, and that it would occasion no struggle, 
no additional chemical activity in the animal celts, i. e. no constitu- 
tional or local disturbance. We ought not to expect, therefore, 
that snch a body would be modified in any way, but merely ex- 
creted or quietly and quickly destroyed. 

Eitasato found that fowls were naturally immune to tetanus ; 
he was able to inject them with very large doses of the specific 
poison without causing any symptoms, nor did he find any pro- 
tective snbstance in their blood. 

I have investigated the fate of diphtheria toxin in white rats 
and mice. Mice were injected with doses sufficiently great to kill 
thirty guinea-pigs in forty-eight hoars, their urine was collected, 
and they were killed after four, eight, twelve, and sixteen honra, 
an extract being made of the whole mouse, the stomach, intestines. 
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&c., beiag removed. The nrine was fonod toxic at first, but after 
aboat eight boun praotically harmless ; the extracts were fonnd 
to follow a eimilar rale. 

Behring has succeeded in making mice ill with large doses, but 
as he used old bouillon cultures, there were probably besides the 
specific poisoD other deleterious substauues present. I used toxia 
precipitated with alcohol, and so free from this objection. The 
point however, of importance is that the urine and the extracts 
were foimd first toxic, then harmless, but sever protective, i. e. no 
curative agent, no antitoxin was formed. Moreover there was 
no evidence of any struggle, not even a local reaction following 
these lai^e doses. 

In susceptible animals, on the other hand, it is a struggle, for a 
foreign proteid is introduced offensive and harmful to the animal 
organism. And this stru^le particularly concerns us this evening, 
for if the animal organism gains the upper hand it is able to yield 
us a substance of the highest therapeutic value. 

The effects of injecting virulent diphtheria bacilli or their 
filtered toxin into susceptible animals are a local reaction at the 
place of injection, accompanied by a sUght rise of temperature, a 
laboured breathing with eventual cyanosis, and then six hours 
before deatli collapse aod diarrhoea, the temperature falling per- 
haps to 32° Centigrade. 

If, however, the animal has been previously treated with miti- 
gated toxin, the injection of the virulent matter is followed by a 
considerable rise of temperature, local reaction, and general 
symptoms cf illness with marked loss of weight, then improvement 
and recovery. As soon as the health is completely restored, and 
the weight has attained its former level, it may be a^ain injected, 
and this time with a larger dose. Such a process carefully repeated 
with ever-increasing doses of toxin is found to confer a high degree 
of immunity on the animal, and a corresponding antitoxic value on 
its blood. 

Certain laws must be obeyed in this process of immunisation, 
which we owe chiefly to Behnng's observations. (Behring deserves 
the credit of these, although one or two were actually formulated 
by others.) 

1. That it is absolutely necessary to wait until the animal is 
completely restored to health before a fresh injection is given.' 
1 Bebring, ' Deattche med. Wocb.,' 1S90, Noi. 49 ud 60. 
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2. That tbe antitoxic value of the blood reaches a maximum 
coincident with this return to perfect health, and then falls some- 
what to a more or less coostaot level.* 

3. That anj fresh injection of toxin is best made when tbe anti- 
toxic value is at its bigbest.' 

4. That tbe more susceptible the animal — in other words, the 
harder the ttru^gle it — tbe greater tbe degree of immunity finally 
attainable, and the more antitoxic the blood.' 

5. That the immunisation can be pushed too far and a condition 
allied to natural immunity brought about, — aconditiontobeavoided, 
seeing that, as I have shown, aninaals naturally immune produce 
no antitoxin.* 

At regards the choice of animal. — Behring mentions tbe horse, 
but preferred tbe more susceptible sheep and cows, &e. The 
process of immunisation, however, of these animals is a very 
tedious one, and many of them die. 

Aronson and Boux with Nocard chose the horse. This animal 
was not found to be very susceptible, but could be raised to a 
sufficiently high degree of immunity in a short time with but little 
trouble or anxiety, and although probably never able to yield so 
much antitoxin as a more susceptible animal, yet proved the most 
convenient to the purpose. 



Nature of Protective Action of Antitoxin. 

1. I» it antitoxic f 

It is better to repeat that Behring, finding a mixture of toxin 
and antitoxin iu proper proportions in a test-tube harmless to 
guinea-pigs, concluded that tbe two substances had neutralised 
each other in vitro. If he has yielded now from this conclusion it 
has been with reluctance,^ and it has seemed best to show that 
direct antitoxic, antidotal action takes place neither in vitro nor in 
an animal organism, 

' Brieger n. EhiUcb, ' Znticbrift f. Hjg.,' 1893. Bd. lili, p. 336. 
) Bebring n. Kuorr, > ZeiUchrift f. H;g.,' 1898, Bd. liii, p. 41i. 
■ Behring, ' ZeitMhrift f. II;g.,' 1892. Bd. lii, p. 66. 
' B«briDg a. Knorr, ■ ZtiU«hr1it t. Hyg.,' 1B93, Bd. liii, p. 414. 
* ' DoDtMhe nMd. ^ocb.,' 1894, No. 8. 
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Bnchner' may be said to h&re settled this question once for alt 
time by his very clever experiment with tetanna antitoxin. 
' Hs Injected ten mice vid ten cniDea>pig« each with one tenth mllligTamme of 
hi* tetauiu toxin. The ten mice all died, the gniDe«-pigi recovered. It ij euier, 
therefore, to kill the mice than the snittea-pigs. 

He then took twentj-three mice and tventj-tbree goiiiea-pig*, and injected 
each animal with foarteen milligrammea of tetanua toiiii mixed lome time pre- 
vioiuly nith 1'86 miUi^ramnieB of bia tetanns andtoiin, i. r. time was allowed for 
any nentraliutlon in a tube. Sach monae, therefore, received 140 fatal doiee. Of 
the tweatj-three mice only three died, eleven exhibited paiting tetanic lymptome, 
and nine showed no symptoms at all. 

If tliis bad been dae to any Deotialiaation in the miitore, then a still better 
resalt should hare obtained in the case of the f aiueB-pigs. Bat of the twenty- 
three guinea-pigs eight died, twelve bad somewhat severe tetanic spaama, and 
only three showed no symptoms at all. 

There conld, therefore, have been no direct antitoxic action. Bachner eiplaioa 
it admirably as being doe to the &ct that the tetanna antitoxin is leas efficacioas 
as a stimulns to the cells of gninea-p^ than it is in the caae of the white mice. 

Bouz^ has proved in a different way the same fact in regard to 
the diphtheria antitoxin. 

He made such a proportions! mixture of diphtheria antitoxin and diphtheria 
toxin as he found harmless when injected into healthy gnines-pigs, and then with 
the tame mixture treated some pigs whose vitality he had lowered by an infec- 
tion of a different kind. The latter succumbed to the mixture. 

The two substances, therefore, antitoxin and tosin, exist side by 
Bide, and no neutralisation occurs either in vUro or in the animal 
organism. The antitoxin, moreover, acts merely as a stimulus to 
the chemical processes of the cells ; and if these cells be enfeebled 
- in any way and their vitality lowered, the stimulus fails to rouse 
them and the antitoxin is of no avail. 

Now to gain a correct view of tbe protective action of antitoxin, 
and to properly appreciate how untenable tbe idea of any direct 
antitoxic action is, it is necessary to briefly consider some of the 
other infective diseases, particularly those in which the bacilli 
would seem to produce no specific poison. 

I must remind you that it was maintained that aU path<^nic 
bacteria must have within them a specific chemical quality able to 
cope with the protective power of the animal cells, and that I 
defined the substance possessing this quality as a specific myco- 
proteid, and pointed out that it was not necessarily poisonous 

I 'Mlinchen med. Woch^' 1899, Nob. 24 and 25, 

• ■' Congress Budapest 1994," ' Annales de I'lnstitat Pieteur,' 1894, p. 722. 
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apart from the bacilli, tfae symptoms beiog caused chiefly by oon- 
specifio poisoDS elaborated by sach bacteria, non-pro teid or 
proteid.' 

If this reasoning was correct, it follows tbat just as in animals 
immune to diphtheria a curative snbstance is found in the blood, 
so a similar curative substance must be obtainable in the cose of 
all disease caused by the invasion of the animal organism by any 
kind of nell foreign to it. 

Now, in animals or humans immune to any infective disease 
in which the microbe causing that disease has been isolated and 
grown by bacteriologists, this curative quality of the serum has 
been demonstrated. 

This curative quality of serum in immunity to disease has been 
designated as antitoxic only in tetanus and diphtheria, and not in 
the others, because the bacteria concerned in their production do 
not produce any definite specific poison for the serum to have 
been erroneously supposed to be able to neutralise. 

It has not been called antibiotic because it was far easier to 
show that such serum poBiessed no antibiotic power, than that 
so-called antitoxin has no antitoxic power; for it was but ne- 
cessary to cultivate the bacteria in the curative serum to determine 
that point. For instance, the serum of animals immune to cholera 
ia not antibiotic to cholera bacilli in vitro, but is none the leas 
curative. 

Hence there have been no false tenets upheld, and the name 
antibiotin has not been invented for such curative i^^ents; for 
while a milligramme of serum could be supposed by some to 

■ JSapIamition of difficuUg, — For instance, with regard to tbu qoftlity of the 
bkcterial protoplum being tb« cffeDiiTe weapon at the microbe, and yet not 
McewHil; the ptison. 

BiCTBBIl. Poisons FOBMBD. 

A B 

OSsniivB qoalitj. Nil. 

Otfenuve quality. Proteid or 

non-proteid poieon. 

In the flrat caie immnnity to bscilli and toxin is identical. 

Id the aecond esse immanit; to bacilli does not necessarily imply imoinnity to 
toiin. Treatment with Siteied caitnie mig^it confer immanity to bacilli bat 
not to toxin, and similaTl; seram front a [Httteeted animal wonld only protect 
a^nst bacilli and not agunst toiio. 



byGoogle 



S80 SPECIAL COKHnmCATIONB. 

neutralise a cubic centimetre of toxin either in the test-tube or in 
the body, no one has Tentured to assert that bo small a quantity 
could destroy the virulent bacilli contained in 1 c.c. of a bouillon 
caltnre, either in vitro or after introduction into an animal. 

It most not be supposed, however, that any possible increase of 
the natural germicidal power in the blood of the immune animal 
is denied, but it is only maintained that the substance here de- 
signated antibiotin has no antibiotic quality in itself; and, as 
Buchner has pointed out, the serum of an animal may be deprived 
of its antibiotic, its bactericidal quality by heat, and yet retain its 
specific curative quality. Increase in this germicidal quality of 
serum will be referred to later. 

2. Antilosdc treatment an tmrnufluation.. 

In order to prove that antitoxic treatment is in reality a rapid 
process of immuniaation it is only necessary to compare the action 
of one of these " antibiotins " with diphtheria antitoxin. 

Pfeiffer,' in bis recent investigations into the curative action of 
the blood of animals immune to cholera, has described an extra- 
ordinary rapidity of protection. 

He iatrodnced Timlent cfaoUra bacilli into the peritonwl uTitiei of gninui- 
figt, slODg with B bidbII dote of protective Mmai, »ad removed from time to 
time Mme of tb« peritoneal content* for mieroicoplMl eivDiutioa. 

It mu fonnd tbat tbe bacilli lost tliMr motile poirer almost at once, and were 
in one cMe killed in a qnarter of a honr. Beting that the protective aemm was 
found to exert no bactericidal action on the bacilli in vitro, it ii *ufflcientlj 
alnion* that it mnst have acted ai a itimnlni to the cell* vboae environment 
waa coDtAminated, mnit have initantly conferred npon them the chemical ability 
to cope with the invading microhea. 

This treatment of guinea-pigs with curative serum in experi- 
mental cholera infection may be defined, therefore, as being merely 
a rapid immunisation method, bo rapid aa to be practically instan- 
taneous ; and there is no reason to doubt but that the action of 
antitoxin in diphtheria is precisely similar. The best way. there- 
fore, to express the method and meaning of this proeesa of pro- 
tection is by calling these protective and curative qualities of the 
blood of immune animals specific immunising or curative agents. 

It follows from this that diphtheria antitoxin, t. e. the specific 
immunising ^ent in diphtheria, is also antibiotic; that is to say, 
1 ■ Zeitacbrift f. Hyg.,' 1894, Bd. xvUi, p. 1. 
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by its preBenc« it enables the animal cella to cope with the specific 
quality inherent in the protoplasm of the Loe£9er bacilli, this 
quality being not only tfae poison, but probably the vital chemical 
factor in that microbe's existence. In other words, antitoiio confers 
both antitoxic and antibiotic power on the cells. 

The argument followed leads inevitably to this conclusion, and 
it is hardly necessary to remind you that antitoxin protects against 
both toxin and bacilli in experimental diphtheria. 

3. The rapidity of ihit immunigation. 

Attention may now be drawn to the rapidity of the immunisation 
in diphtheria. 

In an ordinary poisoned wound, say of the finger, we are able to 
trace the absorption of the poison by the lymphatic system. There 
is evidence iu the swollen lymphatic glands of some struggle. In 
simultaneous injection of diphtheria toxin and antitoxin as ordi- 
narily practised, the mixed solution must pass through the lym- 
phatic glands, and in the presence of the antitoxin the cells are 
able to deprive the toxin of its injurious character, and therefore no 
illness results, but — and is it not amazing — there may be no local 
reaction; in otherwords.aconditionof immediate immunity would 
seem to be conferred on the tissues in which the injection is made, 
a cOTidiiion having mare analogy wUh the natural immunity described 
in white mice than with any protected condition hitherto known to 
ns, where local reaction has been welcomed as proof of increased 
resistance. Pfeiffer's experiment, however, ought to lead us to 
expect this rapid local immunisation. 

From this absence of local reaction it must be concluded thai 
the power of dealing with ipecific proteids or bacteria cannot be limited 
to any one type of cell, but that all can talee Iheir share in the work ; 
and, further, it becomes clear why more antitoxin is requisite when 
it is injected separate from the toxin, for it is only in the presence 
of the aotitoxin that the cells are able to deal with the toxin, and 
damage is done before the two are brought together. By that time 
the cells are in a damaged condition, and, as Boux's eiperiment 
showed, unable to answer to the protective stimulus unless the 
stimulns be increased, i. e. a lai^er dose of antitoxin be given. 
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Natoee op AiTOTOinf. 



Before, howeTer, discusBiii^ the way in wbicli aotitaziii confere 
this immunity it ib oeceBsary to coosider its nature. 

Attention haa already been drawn to the fact that mitigated 
toxin is able to confev immunity, but only after an illnesa and the 
lapse of time ; moreover that the immunity produced was more or 
less permanent. 

Antitoxin is, however, very diSereut in its action from that of any 
modification of toxin a« yet known to us. For it is therapeutic 
whereas toxin mitigated by aay of the ordiuary methods, if in- 
jected simultaneonaly with virulent toxin, is found by me to 
accelerate the fatal termination. Antitoziu is, moreover, perfectly 
harmless ; it produces no symptoms, and the immunity which it 
conferB is immediate and temporary. There ia therefore apparently 
DO similarity between the two methods of conferriug protection. 

Buchner would seem at one time to have thought that antitoxin 
might be obtained directly from the bacterial protoplasm, but it 
must, I think, be considered to be either a direct or an indirect 
product of the animal cells ; in other words, either aa a secretion 
or as excreted foreign matter. 

I» antitoxin a direct product of the celUT — Buchner' has given a 
very valuable corapaiison between the bactericidal aubstance present 
in serum — namely, alexin, which is a direct product of the animal 
cells — and the ao-called antitoxin. He points out — 

1. That alexin is able to deatroy bacilli and even the leucocytes 
of the blood of a different species of animal. 

2. That it is very unstable, being destroyed at a temperature of 
55° C, and by sunlight, aud that it loses its activity rapidly in 

3. That, moreover, it varies with the species of animal ; in one 
species it is able to kill one bacteria, in another species another. 

That antitoxin, on the other hand, has very different physical 
properties. 

1. It has no bactericidal action. 

2. That tetanus antitoxin will withstand a temperature of 70° 
to 80° C. without losing its antitoxic power, and is, moreover, un- 
affected by snnlight or even by putrefaction. Diphtheria antitoxin, 
as Wernicke showed, ia not destroyed by peptic digestion. 

1 ' MUnclien med. Wocb.,' 1694, Not. 24 and 26. 
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3. Th&t antitoxin never raries with the species of animal, but 
alwa/p with the species of bacteria through whose agency it was 
formed. 

Buchner insists — and rightly, I think— upon this specific quality 
of antitoxin — that tetanus antitoxin cures tetanus but not diph- 
theria, that diphtheria antitoxin cures diphtheria but not tetanus — 
as being strong proof that these specific curative agents, found in 
the blood of immune animals, cannot be direct products of the 
cells. 

A short illustration is necessary to emphasise this specific 
character. Pfeiffer's cholera experiment has already been described, 
namely, how cholera bacilli introduced along with the curative 
serum into the peritoneal cavity were at once destroyed. 

To prove the specific character of this iii^munisation process, 
Pfeiffer sowed in the guinea-pig's peritoneum a mixture of two 
kinds of bacteria, cholera bacilli and the Nordhafen vibrio, 
injecting simultaneously the serum protective against cholera; 
and he found that the cholera bacilli were destroyed, the other 
bacteria left uninjured. He perfected this brilliant experiment 
by reversing it, namely, by introducing the same mixture of 
bacilli, but on this second occasion a serum protective against 
the Nordhafen vibrio, and found that this time the cholera bacilli 
escaped destruction while the Nordhafen vibrio succumbed to the 
cellular secretion. 

It might be argued that this experiment is. on the contrary, a 
proof that the cells are able to secrete a specific agent, a 
substance able to pick out and destroy a particular species of 
microbe ; but this specific secretion will, I think, be found to be 
aimilar in its physical properties to alexin rather than to 
antitoxin, for, according to Pfeiffer's experiment, it was very 
unstable. 

I consider the specific nature of these curative agents to militate 
strongly against the assumption that antitoxin is a direct product 
of the cells. 

Buchner has also a further and weighty argument in support of 
this contention with reference to the transference of immunity. 

Natural immunity is not transferable; it is impossible to 
bestow bactericidal power on the blood of one animal by the 
introduction of an efficacious alexin from that of another. A well- 
rec(^ised direct secretion of cells is, therefore, not transferable. 
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It is bardly uecessarj to state that the antitoxic treatment of 
ctiphtheria is the successful transference of some curatiTe agent, 
and this distinction betneea alexin and antitoxia suggests that 
antitoxia is some foreign matter circulating in the blood of the 
immune animal. 

Antitoxin it modified toxin. — I now proceed to show the very 
strong reason there is for regarding antitoxin as an excretion of 
the cells, and I wilt defiue antitoxin and the specific carative 
agents found in the blood of animals immune to infective diseases 
as being the specific prot«ids of the bacteria to which inimunit; 
has been attained, conquered, modified, and digested b; the cells ; 
and that whatever their chemical nature is, they must be con- 
sidered as derivatives from such myco-proteids, still possessing 
some degree of their specific nature, but teith a wholly beneficent 
character. To regard specific curative agents as being of this 
nature is to find an explanation of man; otherwise most puzzling 
facts. 

First in support of m; ailment let me remind jou that the 
antitoxic value of an; serum depends directly upon the degree of 
immunity existing in the animal yielding such serum, and that 
the degree of immunity varies directly with the amount of virulent 
matter previously introduced. Ehrlich's classical experiments ^ith 
ricin and abrin are proof of this. 

It has been shown that in the naturally immune animal the 
specific toxins are excreted and desti-oyed, that no beneficent 
modification occurs, — that is to say, no curative serum is obtain- 
able. If now the cooclusiona arrived at be correct, it would 
follow, that if a series of animals were taken of all degrees of 
susceptibility, from one possessing a natural immunity up to an 
animal of the most extreme susceptibility, the further removed 
the animal was from the condition of natural immunity, the 
more antitoxic the serum should prove; for in the very 
susceptible animal no destruction, but only the requisite beneficent 
mitigation of the poison would take place. Now this is one of 
Behring's lams. 

One observation militating strongly against this conception of 
antitoxin has been reserved until now, because the answer to it 
affords a clue as to the way in which it is formed. 

Boux' made the really remarkable discovery that if a horse 

' " CoDgret* Badepeit, 1894," ' Annalei da I'lnttitut FaitcDr,' 1891, p. 722. 
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highly immuniaed to diphtheria toxin ia bled, and then aubae- 
qnentl^ bled, without any intermediate injection of toxin, the 
second bleeding yields serum with an antitoxic rolue eqnal to 
that yielded bj the first bleeding. Id other words, fresh antitoxin 
was obtained without any fresh introduction of toxin. Etoux 
concludes, therefore, that antitoxin is a direct product of the 
cells. 

Curiously enough, the solution of this point is, in my opinion, 
to be found in the same number of the ' Pasteur Annales ' in a 
paper by Metachnikoff. 

I must remind you of something very familiar to all ; I refer to 
cumuUtive poisoning. Strychnine, for instance, is given in small 
doaes three times a day for a considerable time. At first all goes 
well, but one day, after taking the uaual minute dose, symptoms 
of strychnine poisoning manifest themselves. This has beeu 
explained aa partly due to the lessened secretion of urine, and 
partly perhaps as due to the retention in certain cells of the 
drug. 

Metschnikoff in his paper described some most interesting 
experiments lately carried out at Dorpat by Kobert and others,' in 
which a soluble salt of iron (Ferrnm Oxid. Sacch.) was injected 
into animals. These animals were eTentuolly hilled, and the 
tissues and cells subjected to a micro<chemical teat by treatment 
with ferrocyanide of potassium. The iron was discovered to have 
been retained by cells in the liver, speen, marrow, and also in the 
leucocytes and endothelial cells of the liver; and it seems reason- 
able to suppose that diphtheria toxin may be cumulative. As 
soon as the cella of the horse are by prevbus treatment 
accustomed to the toxin, they begin to take it up, and to 
slowly change it into the form at present known aa antitoxin ; 
but this proceaa is a constant one, the whole ia not modified 
at once, but much toxin la kept stored up in the cells, so that 
even if no fresh introduction of toxin is made, the blood might 
yield antitoxin for a considerable time. 

To show the reasonableness of thia explanation, it is, I think, 
only necessary to consider another very difBcult question, one 
that baa been a great puzzle. Behring found that if an animal 
immune and yielding serum of high antitoxic value, i. e. an animal 
able to protect, able to cure another,-~if thia immune animal was 
> Lipiki, ' Arbeiten des Pbumakol. lutitntei in Dorpat,' 1898, Bd. ix. 



by Google 



2S6 ^FECIAL COUHUNICATIONS. 

given a second dose of toxin before tbe reaction caused bj the 
last had quite passed away, it appeared to be more auBceptdble 
than an unprotected animal; in other words, that an antitoxic 
animal might be in a state of extreme nusceptibilitj. This difficult 
matter seems explicable by this idea of cumulation. One can 
picture the cells, each with its load of toxin, each struggling to 
modify it, and succeeding in slowly excreting it in its harmless 
state, the blood containiog the excreted matter, the antitoxin ; 
but in the height of this struggle for mast«ry a fresh supply 
is brought to them, the opposing toxic forces are reinforced, 
and before this fresh recruited force the cells retreat, yield up the 
toxin already taken captive, the system is flooded with poison, and 
the animal organism succumbs to an overwhelming dose. 

Finally, that antitoxin has certain physical similarities to the 
toxin which produced it is shown by two points. 

Tizzoni* draws attention to the fact that aa tetanus toxin, when 
introduced into au animal, produces no symptoms at first, but only 
after such an interval of time as enables it to cause certain changes 
in the nerves, so tbe tetanus antitoxin appears also to act sloirly, 
and a definite delay occurs before it seems to rouse the cells to 
aotion. 

I mentioned that diphtheria toxin could be precipitated by 
entanglement, and Aronson ' has lately used this method for the 
separation of the antitoxin from tbe serum, choosing the formation 
in it of aluminium hydroxide for this purpose; and it is addi- 
tionally noteworthy that just aa the diphtheria toxin appears 
soluble only in alkali, so Aronson has found that the antitoxin 
can be extracted from the precipitate only by the use of a treakly 
alkaline solution. This is, at any rate, a most striking coincidence, 
if not a strong argument in favour of the conclusions brought 
before you. 

That Ehrlich discovered that antitoxin was excreted in milk is 
no ailment against my hypothesis, seeing that many drugs are 
so excreted. 

> ■ Bcrlio. ktin. Woch.,' 189S, Nob. 49— G3. 
' Ibid., ISH No. 19. 
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Manner of Action of Antitoxin. 

If, th«a, it btt true tbat antitoxin is merely toxin altered and 
«xcret«d b; the cells with a new and altogether beneficent quality, 
how can we explain its action as an excito- cellular stimulus ? 

Bucbner shows that the injection of any proteid matter foreign 
and strange to on animal oi^aism increases the antibiotic power 
«f the blood, and thus the general resistance of the aninal. He 
injected a vegetable prot«id into the pleura of a rabbit, and, on 
withdrawing the exudation formed, found it to possess far greater 
bactericidal power than the serum of the animal. He draws 
attention also on this point to the fact that Bumpf * succeeded in 
obtaining distinct therapeutic results in typhoid by the injection 
of the dead bacilli of blue pus, and that Elein^ found many 
dead bacteria protective against cholera. I have myself found that 
the injection of nuclein aimultaneouBly with diphtheria bacilli or 
shortly afterwards, provided both injections are made in the same 
part, is able to prolong the lives of guinea-pigs by some forty to 
fifty hours. In a former part also of this paper it was pointed out 
that the cells resent the intrusion of foreign proteid matter or 
living protoplasm, and are able in health to keep their envirou' 
ment^ the body, free from them. That this function of destroying 
or modifying substances strange and iojurious to them may be 
strengthened by practice is generally acknowledged and more or 
less recognised as explaining protection by mitigated vims or 
toxin. If it be true, as has been to-night maintained, that 
antitoxin, or indeed the curative agent found in the blood of an 
animal immune to any infective disease, is merely the specific 
toxin or protein digested by the cells, and possessing a new and 
beneficent character, the question of how it acts as an excito- 
cellalar stimulus may be explained in two ways. 

Firstly, that there is only one law, one method of protection 
known to us, the law accidentally discovered by Jenner, and 
enunciated by Postear — namely, protection by mitigated virus, — 
but that we have attained a rapidity of immunisation hitherto 
undreamed of. Although the analogy is false as an illustration, 

' 'DeDtaehe aed. Woth.,' 1898, No. «. 
' 'Contmlbl. f. B«kt.,' Bd. xiii, p. 18. 



by Google 



S8S SPECIAL COUUONICITIONS. 

the stimulus afforded by antitoxin to the cells might be likened to 
the jam in which Gregory's powders can be successfully adminis* 
tered to the reluctant child, or to the effect of eating encumber 
peelings after an exceptionally heary meal. 

But I beg to suggest a more subtle explanation to you. The 
specific myco>proteids were described as active proteids, with a 
quality or disposition hostile and injurious to animal cells. This 
quality may consist of some particular molecular arrangement or 
vibration. If the cell succeeded in conquering, in digesting this 
proteid poison, they would effect this by causing an alteration of 
such molecular arrangement ; this altered arrangement being the 
result of a cellular effort of a particular kind, and possibly bearing 
the mark of that effort stamped upon it. 

It might, I suggest, be easily conceived that whenever this 
altered substance was brought into contact with cells similar 
to those which had bestowed the fresh molecular arrangement 
upon it, a cellular, effort identical with that originally excited 
might be instantly induced. 

This explanation of its action would make clear the passive 
and temporary character of the immunisation produced by such 
substances, aconditmi of immunity approximative to a temporary 
refractory eiate, and perhaps best described as induced resietanee. 

Both, however, involve an absolnte recognition of the law of 
" Speoifitat," as the Qennans express it, a word awkwardly 
rendered in our language by the word specificity. 

I have spoken, however, of methods of increasing natural resist- 
ance, and a vista of wonderful possibilities is opened up to us, for 
some day a substance may be found able to confer a natural 
resistance sufficiently great to protect perhaps against most infec* 
live disease ; and in cbildhood not only would the arms and legs 
be developed by healthy exercise, but the cells be put through a 
regular course of digestive training. 

Some such prospect as this I believe to be considered by 
Buchner as within the range of possibilities. 



Pjltholooy ab Bbabino on Pboonosis. 

As regards mixed infection, it is only necessary to point out that the 
association of streptococci with Loeffler bacilli distinctly increases 
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their riraleiice. There is ample proof of this, and I could, if I 
had time, lay more before you. 

This increase of rirulence, however, does not affect antitoxic 
treatment; it merely tends to render useless local applicadons 
calculated to mitigate the bacilli. 

But anything which can depress the vitality of the animal cells 
may render the antitoxic stimulus of no avail, and mixed infections 
may in this way be fatal to the treatment. 

The essential factor in prognosis is the amount of damB,ge 
already done before treatment is commenced. 

Dr. Sidney Martin,' in his valuable lectures on diphtheria, pointed 
out the early degenerative change in muscles and nerve ; and struclc 
by the laboured breathing and cyanosis in guinea-pigs infect«d 
with the bacteria, I examined into the cause, and fonnd an 
extremely early fatty degeneration of muscle stracture, and in 
particular of the muscles having most work to do, namely, the 
heart and muscles of respiration, and, as the difficult breathing led 
me to expect, both in the case of the ordinary and extraordinary 
respiratory muscles. 

Professor Eibbert kindly allowed me to examine some fifteen 
children who had died of diphtheria, and in twelve of these I 
discovered, as I bad expected, that in such muscles as I have 
described an advanced fatty degeneration was present. As 
controls, muscles at rest, such as those of the leg, were also 
examined, but only on two occasions was any fatty degeneration 
discovered, and the heart only fatty on two occasions. With 
mechanical impediment to respiration, therefore, and with respi- 
ratory muscles in an enfeebled condition, the patient has but 
little chance of recovery. 

But the early appearance of this d^eneration in experimental 
diphtheria, namely, often in forty-eight hours, is very important to 
the pr<^nosis of antitoxic treatment, particularly if the view of the 
nature of antitoxin which I have put forward to-night be the correct 
one, and we can understand fully how it is that the best results are 
obtainable by its early exhibition, and how a lai^er dose may be neces- 
sary if given later to efFect the requisite excito-cellular stimulus. 

I will define the action of the toxin elaborated in the life 
processes of the LoefQer bacilli in this way. 

Where the poison is concentrated, namely, locally, it is able to 
I ■ Brit. Hed. Journ.,' 1892, voL i, p. 697. 

19 
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occasion euch an injur; to the tiasuea as to produce first huQamina- 
tion, and then necrosis; but that diluted, namel;, after absorption 
into the geoeral syatem, it occasions not inflammation, bat pro- 
gressive degenerative change. March h&, 1895. 

Method for the inoculatum of large quantities of fluid media. — A 
lai^ flask, holding two to four litres, is filled with bouillon and the 
neck plumed with cotton wool or a rubber bung, according as 
admission of air is advantageous or not. 

Through the centre of the plug (wool or bong) a glass tube is 
passed, which reaches weU below the surface of the bouillon, and 
FiQ. 26. 



i. Cotton-nool plug in flMk, B that in test-tobe i>. o. Indli-rubber tnbiag. 
* At this point there U % clip. I. Culture flaid in tett-tab*. P. Wira 
fliing Dp tabe to neck of flwk. a. Tube pMiiag into cnltnra nediom h. 

its Upper end, where it projects above the plug, is bent downwards. 
A glass tube is now required, shaped like a test-tube in its upper 
four inches, but drawn out at the bottom into a thin pipette tube, 
on to which rubber tubing is fitted and connected at the other end 
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with the bent tube paesiug through the plug. A spring clip Is fixed 
«n the rubber tubing, and the email tube ie fasteued with copper 
■wire to tie neck of the flask in an upright position. Some bouillon 
is put into this tube, and it is plugged with wool. 

After sterilisation the small tube is inoculated, and after twenty- 
four hours some of its contents are run into the large flask by 
opening the spring clip and raising the tube, and a culture is then 
made from the remainder. If this culture is found to be pure, the 
whole may be incubated ; should, however, accidental contamina- 
tion bare taken place, the small tube can be washed out, filled with 
fresh bouillon, and the whole apparatus re- sterilised. 

From time to time, bj opening the spring clip and applying 
auction to the small tube, some of the contents of the flask may be 
removed, and the d^ee of the toxicity of the culture estimated. 



2. The cultivation of the diphtheria bacillus on hydrocele fluid, 
toilh remarks on an examination of thirty cases. 

By J. A. HArwAED, M.D. 

THB bacteriological examination of thirty cases of diphtheria in 
which hydrocele fluid has been chiefly employed as a nutrient 
medium for cultivating the bacillus, forms the subject of my 
-communication to the Society. 

I first employed hydrocele fluid in December, 1893. Previously 
I bad fonnd that it was no easy matter to separate the bacillus 
from the other miero-oi^nisma present in membranes or exudation, 
wEen cultivations were made on nutrient agar and incubated at a 
temperature of 37'6'' C 

Under these conditions there was nothing characteristic in the 
growth of the colonies within twenty-four hours, and the abundant 
growth of streptococci, staphylococci, and diplococci, rendered the 
examination of individual colonies exceedingly tedious, and the 
separation of puro sub-cultures a matter of difEculty. Using 
■ox serum the diagnosis could be made earlier, oft«n within twenty- 
four hours ; but in my experience good serum tubes are not easy to 
obtain ; the diffused heemoglobin often renders the medium opaque 
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and discoloured, cuid there are manj difficulties connected with 
the collection and removal of blood from Blaughterhooges which 
inrolve a waste of time and energy in the absence of skilled 
assistants, and when only small quantities are required from time 
to time. 

In preparin)^ the hydrocele fluid it was drawn off with aseptic 
precautions into a sterile flask, decanted into sterilised tubes, and 
subjected to a temperature of 55° C. for three or four hours at a 
time on three successive days ; in the ioterrala the tubes were kept 
at a temperature of 87° C. 

This method of fractional sterilisation was found quite satisfac- 
tory. Finally the tubes were placed on the slant in the hot air 
incubator and kept at a temperature of 68° C. ; in a abort time the 
fluid coagulated, forming a pale greenish -yellow, semi- transparent, 
and sufficiently firm medium. At a higher temperature the albu- 
men is thrown down in whitish flaky masses. 

The diphtheria bacillus grows readily on this solid medium ; 
small white colonies appear within twenty-four hours ; maximum 
growth is attained in about four days ; sub-cultures made on 
different media grow residily, and the bacilli retain their character- 
istic microscopical appearance and virulence. 

The colonies do not when isolated grow as large or as quickly as 
on ox serum. 

The special advantage of hydrocele fluid lies in the fact that it 
forms a very unsuitable nutrieut medium for the majority of the 
other micro- oi^nisms found in membmne from the fauces or 
elsewhere. Staphylococcus auTeua and albut are put out of court 
altogether in my experience. Streptococci grow, but not readily, 
and the colonies are easily distinguishable frem those of the 
diphtheria bacillus. 

Hence it is not difficult to recognise and obtun pure sub- 
cultures within a very short time. 

To illustrate the relative growth of the bacillus, StreptoeoceuB 
pyogenes, and Staphylococcus aibut on hydrocele fluid, ox serum, 
and nutrient agar, the following experiment was performed. 
A mixture oE the organisms in sterile salt solution was made. 
Cultivations were made from this solution on the three media. 
In twenty-four hours the colonies on the a^r were so numerous 
that a separation would have been a matter of great difficulty, 
and the coccus colonies were largely in excess. 
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On OX serum the surface was also overcrowded with all three 
orgaDiami. 

On hydrocele fluid there were numerouB exceedingly minute 
colonies of streptococcus bardly visible to the naked eye ; many 
whitish larger colonies of Baciilua diphtkerm -, no staphylocoocus 
had grown, nor did any colonies appear subsegnently. I have 
since repeated this experiment, and with the same result. 

In making cultivations direct from diphtheritic membrane on 
hydrocele fluid, there have been on several occasions no other 
colonies except those of the bacillus visible within twenty-fonr hours. 

It would appear then, that hydrocele fluid is obnoxious to the 
growth of many of the micro-ot^anisms found in diphtheritic 
membrane, aud especially to the so-called suppuration varieties. 
This is confirmed to a certain extent by the clinical fact that 
suppuration after tapping for hydrocele is a rare event; and this, 
too, was the case in the days of septic surgery. 

To sum up, then, the merits of hydrocele fluid as a cultivating 
medium for the diphtheria bacillus : 

(1) It is easy to obtain and prepare, and forms a clear 
firm, solid nutrient medium. 

(2) The Bacillue dtphtherim grows readily upon it, and can 
be recognised within tweoty-four hours. 

(3) It is inimical to the growth of the majority of the organ- 
isms found in diphtheritic membrane. 

Through the kindness of Dr. Elein, who has lately provided me 
with some of the antitoxic serum obtained from one of the horses 
at the Brown Institute, I have been able to make a few experiments, 
using the serum as a cultivating medium. 

The serum was solidified by mixture with 2 per cent, agar-agar. 
Other tubes were prepared by solidification after Lorraine Smith's 
method at a high temperature in the autoclave. 

Cultivations made, showed that on the antitoxic serum and agar 
the bacillus grew but feebly. After two days' iocubation a streak 
culture showed no visible colonies. A cover-slip specimen showed 
a few well-formed bacilli, and many irregular forms ; but sub- 
cultures made on other media grew readily, showing tbat the 
bacilli had retained their vitality. Similar results were obtained 
when fluid antitoxic serum was used. On the serum solidified at a 
high temperature the bacillus grows readily and as well as on 
ordinary ox serum. 



by Google 



294 8PECUL COHHUKICATIOMS. 

The following eiperimeat wag performed : 

Guinea-pig (a) was iujected with tea minima of a cilltiTation of 
tbe bacillus of forty-eight hours' growth at a temperature of 37° 0. 
in all[B.]ine beef broth. 

Ouinea-pig (b) was injected in the same way with a cnltivation of 
the baoillue in fluid antitoxic serum, forty-eight hours' growth. 

Ouinea-pig (c) was injected iu the right thigh with ten minims 
of the brotb cultivation, and in the left thigh with ten minima of 
the fluid a.ntitoiin cultirstion. 

Ouinea-pig (a) died within forty-eight hours ; guinea-pigs (b) 
and (c) remained perfectly well to all appearance. 

Thus it must be inferred that in guinea-pig (c) the injection of 
the fluid antitoxin cultivation neutralised the effects of the riruleDt 
brotb cultivation, and therefore the bacilli, though remaining 
active in the serum as proved by sub-cultures, had not interfered 
with its antitoxic properties during the two days' incubation. 

Now the iujectiou of antitoxin in diphtheria appears to have a 
very distinct local effect on the membrane, and probably on the 
vitality of the bacillus; and granting this, the result must be 
brought about not by any direct action of the remedy on the 
membrane or bacillus in situ, but either by a direct neutralisation 
of the harmful chemical products formed, or by acting as b. 
stimulus to the naturul antagonistic forces at work, rendering as it 
were the best of all charitable aid in helping the tissues to help 
themselves. 

In the thirty cases examined the bacillus was detected in two 
instances in membrane occurring on the conjunctiva ; in one case 
on the skio of the upper eyelid, and in another case iu membrane 
found after death in the stomach. 

In most cases examination of the cultures showed that long and 
short varieties of the bacillus occurred tt^ether, aud I certainly 
was not able to come to any conclusion as to whether the pre- 
ponderance of one form over another had any clinical significance. 
Indeed, from cultivations it is remarkable what an influence the 
temperature, duration of incubation, the medium employed, and the 
isolation or confluence of the colunies have on the shape of the 
bacillus, and any statements as regards varieties of the organism 
must, I think, be made from direct examination from the mem- 
brane itself, and not after artificial cultivations. 

In all the cases examined the bacilli were associated either 
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witb Btreptococci, staphylococci, or diplococci, and no difference 
was obaerred in regard to the association of either of these 
organisms vith seTere or mild cases of the disease. 

In three cases the fauces were eiamiued bacteriologically ten 
days after the disappearance of membrane in which the bacillus 
had been readily det«cted. In neither of these cases was the 
bacillus detected at the second examination ; but of course negatire 
evidence from one examination is practically of ao value. 

As regards the duration of time during which the bacillus can 
be detected, the following case is of interest. 

A child f^^ed seventeen months was admitted on May 14th, 1894, 
for urgent dyspnoea. Tracheotomy was performed at once, and 
abundant membrane was expelled through the tube ; membrane 
was also present on the fauces, ^o membrane was coughed up 
after the I€th, and the tube was removed on the 18th. The wound 
had healed and the child was apparently quite well on June 4th. 
On June 6th there was recurrence of croupy cough, and ou the 
loth the wound had to be re-opened and a tube re-lnaerted for 
urgent dyspncea. On the 11th a measles rash appeared. Ou the 
15th a piece of membrane was coughed through the tube, and 
^aJn on the 23rd. The child died on the 25th with pneumonia 
and diarrhcea. 

Poit-mortem. — The laryni and trachea were coated with thick 
membrane, which extended far down into the bronchi. 

In this case it must be supposed that the formation of membrane 
ceased after the first tracheotomy, and that a renewed activity of 
the bacillus resulted coincidently with the catarrhal condition of 
the air^passages preceding the measles rash, a fresh formation of 
membraoe taking place twenty-eight days after its last appearance. 
It seems more reasonable to suppose that the bacilli were latent 
during this period than that a second infection took place so soon 
after the first attack. Virulent bacilli were obtained from the 
membrane in the trachea after death. March 5th, 1895. 
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3. The cultivation 0/BaciUaB diphtherife on hydrocele fluid. 
By Chables Powell White. 

Is October, 1894, 1 undertook the bacterioscopic dia^osis of the 
caaea of diphtheria, admitted to St. BartholomeVa HospitaL 

Hearing from Dr. Hajrward of the uae of hydrocele flnid aa a 
culture medium for the Bacilbu diphiheriee, I, at Dr. Eautback'a 
suggestion, applied to it the method introduced by Dr. Lorr&ine 
Smith for aolidi^ng blood-aerum, and published by bim in the 
• British Medical Journal ' for June 2nd, 1894. 

This method consists in adding to the medium a certain quantity 
(for ox serum it is l-rlS per cent.) of caustic soda, and afterwards 
heating the tubes in a alopiog position in the autoclare to a tem- 
perature of 120'' C. for twenty minutea. 

After several trials I found that the amount of caustic soda to 
be added to the hydrocele fluid was about '07 ('06 — 09) per cent. 
The exact amount must be found out for each apecimen of hydro- 
cele fluid by trial tubes containing 10 c.c. each. 

The caustic aoda is used in the form of a 10 per cent, solu- 
tion. The resulting medium is as clear as nutrient gelatine. 

On this medium the BaciUu* diphtheriss grows better than any 
of the organisms usually associated with it. I have obtained a 
distinct groVtb after seven hours' incubation. 
, Streptococci grow on it, but are not uaually viaible as a growth 
till twenty- four hours after inoculation. 

Stapht/lococcut aureus grows very slowly, and does not produce 
its yellow pigment (at any rate during the first few days). (Speci- 
mens shown.) 

In order to separate the bacilli I inoculate one of tbese tubes 
directly from the fslse membrane. 

Examination eighteen hours after will show the preaence of 
the diphtheria bacillus, often without any associated ot^nisms. 

The advantages of this hydrocele fluid medium are — 

1. It is (in hospital practice) easy to obtain. 

2. It is perfectly trauaparent and free from suspended matter 
and blood- pigment 

3. It appears to be especially suited for the separation of the 
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BaciUtu diphtheria, as the associated organisms g:row less rapidly 
on it March &th, 1895. 



4. The immimisaiion of horses for the preparation of diphtheria 
anlitoxine. 

By W. EoBERisoH, M.R.C.V.8. (introduced by 
G-. NswTON Pitt, M.D.) 

MB. Pbesidsnt and Qentlbhbm, — It is my intention to-nigbt 
to describe to the best of my ability the method employed 
in the immuQisatioa of horses for the preparatiou of diphtheria 
antitoxlDe, and also to describe the process of bleeding these animals 
when immune. I find suitable horses of the heavy draught class 
can be purchased for a price rarying from £3 10<. to £7. On 
purchasing a horse the animal is placed in an isolation box, nhere 
it is tested with mallein (generally twice), then with tuberculin, 
and if the test is negative it is placed amongst the other horses. 

The seat of inocuUtion which I find most convenient is just in 
frontof the shoulder ; this part is easily accessible in the horse, and 
standing there one is not liable to be kicked by the animal. Pre- 
vious to inoculation the syringe, &c., are boiled for fifteen minutes 
and the part washed with ether, and then with a solution of carbolic 
acid, 1 in 20. The syringe, with needle affixed and charged with 
toxine, is held in the right hand, a fold of the cleansed skin is 
pinched up with -the left, the needle inserted, and the piston 
gently pushed home. As a rule the horse stands quietly enough, 
and seldom exhibits any symptoms of pain or uneasiness during 
the inoculation. 

In commencing the immunisation of an animal very small 
quantities of the toxine are used at first, the initial dose being as a 
rule 1 c.c. In the case of the first horse experimented on, I used 
toxine mixed with Oram's solution of iodine ; this method was 
soon discontinued, as it was found the solution of iodine acting as 
an irritant caused local swellings, slow of absorption. The local 
lesion following the first inoculation is as a rule well niurked, and 
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appears in the form of a diffase soft swelltng, slightly painfal 
on pressure. This swelling* reaches its greatest height in from six 
to seven hours after inoculation, generally persists for two or three 
d&js, and then disappears. Co-existent with the local lesion we get » 
rise in temperature ; this rise reaches its maximum in from six to 
seven hours after inoculation — ^that is to say, at the same time at 
which the local swelling is greatest,— and generally falls to normal 
within thirty-six hours. When the local lesion has disappeared and 
the temperature has fallen to normal the dose of toxine is repeated, 
and if this produces rery little local or general effect the amount 
is increased by degrees. Thus, in one case, the primary dose was 
1 c.c, at the end of a week again 1 c.c, followed weekly by 5 c.a, 
10 c.c, again 10 c.c, and then 25 c.c. When the dose has reached 
50 c.c we give the horse this quantity three times a week for a 
fortnight, and if this amount does not produce any reaction the 
dose is raised to 100 c.c. three times a week for the same length 
of time, and finally to 200 c.c. at the same intervals. 

The period of time allowed to elapse between each inoculation 
varies with different animals, and we take as a guide the local 
sweUing and the temperature ; until both have subsided we do 
not continue the inoculations. This is an outline of the method of 
immunising horses, but I have noticed a few facts in conjunction 
with the above method which are of some interest, although of 
rather a disjointed nature. 

No two horses are alike in their power of resistance to the action 
of diphtheria toiine. I have an animal at present under my chai^ 
which received 10 c.c. toxine, and the day after received 100 c.c, 
and this without producing any vety marked effect ; while in another 
horse the initial dose of 1 c.c produced a violent local and general 
reaction, and after an interval of a fortnight a second dose of 2 c.c. 
caused paralysis of the hind quarters, and the animal had to be 
destroyed. I may add the same toxine was nsed in both cases. 
Again, the local lesion in the neck disappears twice as fast in 
some animals as in others. 

The rise in temperature following inoculation is also very vari- 
able. I have a record of a horse, the temperature of which during 
the whole process of immunisation never exceeded 103° F., and 
I have a record of another horse, also made immune, which after 
each inoculation had a rise in temperature, in one case exceeding 
105° P. 
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Ajnongst all tte horsee I hare inocula'tod, even when the teni^ 
perature was very high, I hare never known one refuse its food. 
But I hare noticed that following on a large dose of toxine »om» 
animals have a St of shiverii^, and exhibit distinct rigors. 

In a. very few coaea out of many hundred inoculations I hare 
seen necrosis of the skin and subcutaneous tissues follow inocu- 
lation, and the skin o*er the swelling become brown and hard, 
and on falling off leave a glazed red surface ; this, however, 
soon heals up under a boracic acid dressing. When the horse is 
considered to be sufficiently immune it is allowed to rest for aclear 
week after the last inoculation before it i^ bled. 

The vein from which we bleed, is the jugular vein, found on 
the side of the animal's neck, lying in what is tenned the jngular 
furrow, and separated from the skin by the panniculus carnosus. 
that sheet of muscular tissue which stretches subcutaneously over 
the upper part of the horse's body. The skin over the vein is 
shaved, and washed thoroughly with ether and then with a 1 in 20 
carbolic solutiou. The vein is raised by pressure with the fingers, 
and with a scalpel a small incision about half an inch in length is 
made through the skin and panniculns camosns. 

At first the cannula was inserted directly into the vein through 
the skin, but afterwards it was found better to first make an indsion 
over the vein, holding the edges of the wound open with forceps. 
Connect the cannula to aSitasato's flask by a piece of quarter-inch 
rubber tubing, then take it in the right band, raising the vessel 
with the left, and insert the tube, taking care you do not get 
merely into the sheath of the vein. The blood should flow freely, 
and when the flask is sufficiently full you can replace it by an 
empty one as follows : — Pinch the rubber tube with the left hand 
and withdraw the full flask, which should be handed to an assistant 
to plug. Take an empty flask in the right hand, insert its long 
glass tube in the end of the rubber piping which, when released 
from the presHure of the fingers, will allow the blood to flow. 

The amount of blood which can be removed from an animal 
with impunity varies with its size. The amount I generally take 
is 10 litres, but I have removed as much as 16 litres without any 
injurious effects to the horse. This is not to be wondered at, 
seeing that one sixteenth part of the animal's body-weight is 
blood. 

The reason why, as a rule, not more than 10 Utres are drawn 



by Google 



300 SPECIAL COHUDNICATIONS. 

off at a. time ie, because it is found that if more is takeu, the 
latter portion does not clot properly, and the serum which sepa- 
ratee is of a pink colour. 

As soon as the blood is firmly clotted, it is advisable to twist the 
Bask is the hand so as to separate the clot from the vessel wall. 

When sufficient blood husbeen drawn, press on the vein anterior 
to the cannula and withdraw the tube. Sponge gently with 1 in 
20 carbolic, and fasten the edges of the wound with two cat^t 
sutures. Dust with iodoform, and seal with a piece of sterilised 
wool dipped in collodion. 

I bare never had any difficulty in stopping the bleeding, and the 
wounds have always gone on satisfactorily. The veins are in no 
case obliterated or obstructed, and in one horse which has been 
bled fourteen times the vessel is just as pervious as in any other 
animal. 

It is hardly necessary for me to state that all instruments, &c., 
are boiled for half an hour previous to an operation. 

As regards methods of restraint in this operation, tbosu,of course, 
depend upon the animal, but I have usually found horses stand 
quiet enough when being bled. 

I should like to say a few words about the flasks in which the 
blood is collected, and the method of decanting the serum. 

The flasks are ordinary two-litre and four-litre filtering flasks, 
each fitted with a rubber cork and two pieces of glass tubing, one of 
wide calibre to allow air to escape; the other of narrower dimensions, 
over the orifice of which is slipped the rubber tubing connected to 
the cannula. The two tubes and the branch tube are pli^ged with 
cotton wool, and the flasks are sterilised in the steamer, for three 
hours, on three separate occasions. When the flasks are full and 
have been twisted after the blood has clotted, they are placed in a 
cool cellar, and in twenty-four hours a large amount of serum will 
have separated. The branch tube of the flask is flamed in a spirit 
lamp, the wool plug removed, and the serum poured off into 
sterilised Winchesters. The brancb tube is now repeatedly wiped 
free from serum by pellets of sterile wool, and finally replugged. 
As a rule a two. litre flask of blood yields one litre of serum. This 
varies, the blood of some horses not yielding anything like that 
quantity. March \9tK, 1895. 
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5. Three specimens illtutrating the pseudo-diphtheria bacillus, 
otherwise the attenuated or non-toxic bacillas. 

By Lbnnox Beottkk. 

THB first of these microBCopic BpecimenB was obtained from a 
diphtherial membrane afforded from the laboratory of Dr. 
Boux. Tbe preparation represente a pnre culture, but the original 
contained a few staphylococci. If one compares it nith others oi 
admitted virulence, it is impossible to detect any real difference 
either in form or arrangement. Tbe likenesB coaaista not only in 
the appearance of the bacilli separately, but in that fantastic 
alphabet arrangement aB of the open V Y, or in obtuae angles like 
circumflex accents and letters of cuneiform character, which con- 
stitutea a recognised characteristic in the identification of the true 
organism. In fact, looking at the specimen, no bacteriol<^ist 
would hesitate to give an opinion as to tbe true diphtherial cha- 
racter of the case from which it was taken. 

From the culture on blood- serum typical diphtherial colonies 
were exhibited in eighteen hours. The rest of the colony was 
mixed with sterilised bouillon and injected into a guinea-pig 
with entirely negative results, both locally and generally. It was 
therefore declared to be a " pseudo- bacillus." 

(2) The second case was that of a male patient aged 25 years. 
He was first seen by me on November Ilth, 1894. Temp. 
101'8° F. The whole of the fauces were of a deep red colour ; the 
uvula clinging to the right tonsil, which was greatly enlarged, and 
with similar inflammatory thickening of the anterior pillar pro- 
jected as a somewhat flattened ridge-like tumour far beyond the 
middle line. On the surface of the tonsil were several widely open 
and deep lacunte, some covered with the ordinary caseated secre- 
tion which characterises acute lacunar tonsillitis. In addition 
there were several patches, on spaces between the lacunn, of pellucid 
exudation, not difficult to remove, nor when removed leaving a 
bleeding surface. The left tonsil was less swollen and less in- 
flamed, and with but one blocked crypt. 

November 13th. — Both tonsilswere much more enlai^d, and with 
the fauces were of a purple livid colour, covered in patches with 
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tough, dirty yellow exudation, and altogether more chatacteristic 
of diphtheria, but not inconBistent with the iirst diaguosis of &cute 
lacunar toneillitis. 

A culture waa made on Norember 11th, and in due course 
showed numerous small discrete colonies of milkj white growth. 

The mieroeeope demonstrated an almost pure cuHivatiofi of the 
Kiebs-Loeffler bacillus of the long variety, and with a decided 
tendency to chaining. The patient made a good recovery without 
paralytic sequeln. 

(3) This specimen refers to the same patient as No. 2, a male 
aged 25. 

On February 28th, 1895, the patJent came to me for the purpose 
of removal of his hypertrophied tonsils. 

March 2nd. — On eiamining the throat there were seen on the 
lower and inner edge of the wounded surface, where the right totuU 
had been, two separate patches of pearly-gi-ey exudation, more 
elevated than is usual in diphtheria, as if the surface were fungatiug, 
and not unlike a condyloma. These were removed by forceps 
with the result of free bleeding. On the left tide there was a 
single pellicle of very soft whitish exudation. This was removed 
without the least force, but the removal was aUo followed by some 
bleeding. 

Two cultures were made, one from membrane taken off by the 
forceps, the other from membrane adhering to the swab. These 
cultures obtained were both of the same character — large, isolated, 
greyish-white colonies, about twenty on the swab culture, and 
about twelve in number on the other. 

On microgcopic examinaiwn bacilli of the same character were' 
observed in each. They were short segmented bacilli, the ends 
club-shaped, and showing the characteristics of the short variety 
of the Bacilbu dipMheriie ; they were shorter than specimens of 
the Elebs-Loeffler oiganism usually obtained, and may be best 
described as typical examples of the " pseudo-bacillus " of Boux. 

Two tui-culturea were made on blood-serum. Bapid growth 
occurred, and on microscopic examination the growth was observed 
to contain bacilli similar to the Elebs-LoefBer, but somewhat 
longer than those originally present. They were fewer in number, 
the colonies consisting mainly of cocci of various descriptions. 

Two further cultures were made from these sub-cultures. The 
growths again occurred rapidly, but on microscopic examination 
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no bacilli resemlilitig those of dipbtberia were observed, tbe nbole 
■consisting of cocci. 

Tbe patient's tbroat recovered quickly under the use of an 
antiaeptic gargle, but on Marcb lltb there was still some cloudi- 
ness, and another culture was made, with the result that it yielded 
almost pure cultivations of Staphylococcus pi/ogenes-aurent. A 
few days later tbe throat was quite healed. 

BemarJc*.~-W6 know that the virulence of tbe true bacillus 
decreases at tbe eud of a few weeks or mouths, aud in process of 
time entirely disappears. 

Introduction of fresh bacilli into an attenuated cultuie will bring 
about a recrudescence of its toiic properties. If this can be 
effected in tbe laboratory wo may understand tbe position which 
the so-called ])Beudo-bacilluB holds in the estimation of various 
-observers, one set believing it to be capable of regaining its toxic 
power, and the other that, once innocuous, it is incapable of ever 
agaia inflicting injury. 

The term "pseudo-bacillus" is indeed a most unfortunate one, 
for the specimens being typical of what is usually found in similar 
circumstances proves that they are true bacilli, undergoing a process 
of attenuation in development and virulence. 

As a corollary of Dr. Thome-Thome's theory of progressive 
development of infectivenesa in tbe waxing of an epidemic, not 
only of diphtheria, but of other infectious diseases, it is within 
experience that there is a decrease in virulence as it wanes. It is 
suggested that it is in this aspect that the non-virulent bacillus is 
to be regarded, and it would be desirable, before confusion has 
become more widely disseminated, that it should be recbristened 
by some term which would definitely express its attenuated 
properties. 

TJnleaa some such broad view as is here suggested be taken of 
this question, it would not be difficult to convert the "pseudo- 
baclUns " into a very Frankenstein, which would speedily destroy 
acceptance of the bacillary origin of diphtheria as at present 
recognised. 

I also take this opportunity to protest against the importance 
that has been attached to a coccus described by Louis Martin, a 
colleague of Koui, and called by him, as must be admitted some- 
what unscientifically, " Britou," after the name of the child in 
whom it was first discovered. Martin describes it as forming 
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colonie* vbicb have resemblance to those of diphtheria, and be 
states that, in the caae of tbe cbild in whom he first witnessed 
it, clinical features so singularlj confused the diagnosis that the 
little patjent was taken seven times to the diphtheria ward for 
a diphtheria which he had not. 

This organism is frequently found in the secretions of the oral 
and respiratory passages quite irrespectively of diphtheria, and is 
according to my experience without either diagnostic or prognostic 
significance. March 19th, 1895. 

Discussion. 

Dr. A. A. EA.NTHACE exhibited microscopic sections showing 
diphtheria bacilli in the diphtheritic membrane in the smallest 
bronchioles of the lung, a.B well as specimens showing phagocytosis 
in guinea-pigs killed by injections of diphtheria bacilli into the 
muscle of the thigh ; although death ensued, most of the leucocytes 
at the seat of inoculation contained bacilli. The part played 
by phagocytosis, therefore, was apt to be unduly ex^gerated 
in the phenomena of immunity. The chief point he insisted upon 
was that because serum will immunise against an organism, it does 
not prove that the organism is the cause of the disease. Again, 
although it was generally true that from animals naturally immune 
to a dise^ a curative' serum could not be obtained, it had been 
lately shown that if fowls were given large doses of tetanus 
cultures the serum acquired an immunising property. In some 
diseases (vibrio Metschnikovi) it was not so easy to immunise 
a^iast the toxin as adjust the micro-organism ; the toxin would 
still kill after the other immunisation had been brought about. In 
the cajK of cobra poison it was, the author had found, very difficult 
to immunise, though animals might be made to stand increasing 
doses. As to the nature of the toxalbumins, it was not clear that 
albumins were essential parts ; they were probably only the vehicles 
in which the poisons were carried down. The terms albuminoid 
bodies, or simply toxins, were therefore perhaps the best. Even 
Brieger had admitted that in the case of tetanus the presence of 
the albumen was an accident only. 

Dr. J. W. Wabhbotjbn remarked that Dr. Hunt's paper had 
raised many points of the greatest interest. He had given us 
many interesting facts with reference to the production of toziiw 
by the diphtheria bacillus. His observations confirmed those of 
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Boux that free access of oxygeu favoured the formation of toxin, 
and the experiments of making little rafto of corks in order to 
beep the bacilli near the surface were veiy ingenious. The pro- 
daction of toxins only occurred when the reaction of the cultivation 
changes from acid to alkaline. Dr. Hunt considered the alkalinity 
of the cultivation to be the essential factor in the production of 
toxin, and considered the action of oxygen to be due to its influence 
in preventing the formation of acid. Although this was a possible 
explanation, yet the speaker could not think that very conclusive 
evidence had been brought forward in its support. In fact, the 
experiments Dr. Hunt quoted with calcium carbonate yielded ne- 
gative results. Direct experiments could easily be made by the 
continuous addition of alkali to the cultivations. He was parti- 
cularly interested in the question about the diminution in the 
virulence of the toxins when the cultivations were freely exposed 
to oxygen for some days. Dr. Hunt had said that after fourteen 
days the toxicity declined rapidly. This was an important practical 
point, and he would ask Dr. Hunt to give further details of ex- 
perimeotB in this connection. It was also suggested that free 
access of oxygen rapidly destroyed the bacilli ; in experiments 
made with methylene blue the cultivation died out in nine days. 
He would ask whether this was the case with cultivations through 
which oxygen was passed. It waa certajnly not what one would 
expect. Possibly the methylene blue acted delateriously upon 
the cultivations in other ways than by simply carrying oxygen. 
Another question of importance in this connection was the relation 
between virulence and the production of toxin. Boux had stated 
that the original virulence of the cultivation was no index to the 
amount of toxin it would produce. Dr. Hunt went still further, 
and said that a cultivation which had produced a powerful toxin 
did not necessarily contain bacilli of great virulence. Now, as 
some of bis theoretical conclusions were based upon this state- 
ment, the speaker would like to bear further details of bis experi- 
ments. With regard to the nature of the toxin there was still 
much to be leamt. Dr. Hunt had told us that the toxin was a. 
specific proteid poison, but that we must clearly understand that 
it was not necessarily the proteid which was the poison, but only 
its disposition and its active and specific quality. He could not 
help feeling that the author was passing beyond the boundaries 
of pathology, and trespassing upon the realms of metaphysics. 



by Google 



806 SPECIAL OOUUnKICATIONB. 

Surely a bod; could only act by Tirtue of the properties it poBBeBsed. 
He hoped that Dr. Huot would pardon him if he offered the 
criticiam that bis paper was ruther too speculative, and that he bad 
formulated theories upon facte that were too scanty. How 
dangerous this was could be shown by the reliance Dr. Hant had 
placed upon the supposed non-formation of tetanus antitoxin in 
fowls. Fowls were not affected by the injection of large doses of 
tetanus toxin, aud Kitasato stated that after treatmeut with toxin 
no antitoxin was found In the blood. Now, as Dr. Eanthack had 
already pointed out, this statement bad been refuted by M.Vaillard, 
and experiments shown to Eitasato in Paris conTinced bim that 
he was wrong in his first conclusions. The contradiction was 
probably due to the time at which the blood was removed after 
the last injection. The eighteenth to the twentieth day was the 
most suitable time. If the blood was renewed too early, instead 
of being antitoxic it was toxic. In a paper upon the pnenmo- 
coccus, which the speaker read recently before this Society, he 
insisted upon this, and stated that one of the important factors 
in obtaining a pneumonic antitoxin was the withdrawal of blood 
at the right period after the last inoculation. It seemed to him 
that Dr. Hunt's failure to obtain a diphth^a antitoxin from 
mice after injection of toxin was due to an error oC this nature. 
He observed that the antitoxic property of the blood was not 
tested later than sixteen hours after the injection of the toiiu. 
With regard to the question whether antitoxin was simply toxin 
converted by the cells, or a secretion from the cells under the 
stimulation of the toxin, he would not at present like to give an 
opinion. The evidence was not yet sufficient. According to Bouz 
and Vaillard, there is no correspondence between the amount of 
toxin injected and the antitoxin formed. The same quantity of 
tetanus toxin was injected into two rabbits In the course of two 
months, the one receiving thirty-three small doses and the other 
nine largo doses. The antitoxic pro|>erties of the blood were then 
tested and found to be much more potent in the case of the rabbit 
which received the toxin in small, frequently repeated doses. From 
this they concluded that the antitoxin was secreted by the cells. 
These results might be due to au eliminatiou of the toxin by the 
urinary tract when given in large doses, and this would account 
for the scanty formation of antitoxin. The chief aigument against 
the actual conversion of the toxin into antitoxin was the oxperi- 
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ment that the antitoxic poner of the blood was not sensibly dimin- 
ished after removal of a quantity of blood equal to that of the 
whole body. Dr. Hunt explained this by supposing that a store 
of toxin was still present and locked up in the various ot^;ans. He 
would ask him if there was any dii-ect evidence in support, of this 
view. The next point was with regard to the specific nature of 
antitoxin. Dr. Hunt looked upon this as quite settled. The 
speaker would remind him that Duuschman hod shown that the 
serum of animals immunised to symptomatic charbon protected 
against the septicemia bacillus, and that M. Calmette had shown 
that the tetanus antitoxin protected against snake poison, and that 
the same was true of tho serum of animals protected against 
hydrophobia. Another iateresting question was that with refer- 
ence to the difference between the infection with living bacilli and 
with their toxins. It had been shown in several cases, such as 
hog cholera, that the serum of immunised animals would protect 
agunat living bacteria, but not against their products. Was this 
perhaps after all only a question of degree ? He could not feel 
that the experiments made in this respect were quite satisfactory. 
There was one point which appeared to him of importance, and 
that was, what was exactly meant by saying that an animal was 
immune r' The mere fact that an animal survived after an inocu- 
lation was not a sufficient proof that it was immune. He thought 
that the only proof of immunity should be that the animal sufifered 
no local or constitutional effects after inoculation. Surely we did 
not consider a patient to be immune to any infectious disease 
because he had recovered after being infected. With the pneu- 
mococcUB he had frequently rendered rabbits so immune that 
inoculation with a virulent cultivation produced no local reaction 
and no fever. The question of natural immunity was assumed by 
Dr. Hunt to be due to the bactericidal property of the blood. The 
s])eaker did not think that this was by any means definitively 
settled ; but that opened up the whole question of immunity, and 
he thought that this could hardly be entered upon at the present 
time. One of the most interesting questions in regard to the 
pathology of diphtheria in the human subject was the presence 
of living diphtheria bacilli in the throat lung after the symptoms 
had subsided. Were the bacilli under those circumstances conti- 
nually secreting poison, and was the effect of the poison annulled 
as soon as it was absorbed ? The same remark applied to those 
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iuBtanceB where Tirulent bacilli had been found for long periods in 
the throat! of healthy individualB without producing symptoms. 
It would be very interesting to know if the blood-aenim of such 
persons possessed antitoxic properties. The association of other 
bacteria with the diphtheria bacillus was another question of great 
interest. There were two ways in which such an association hod 
been considered harmful ; the one was bj the association of putre- 
fsctive bacteria producing a septic intozicatioa, and the other was 
the association with streptococci, causing a mixed infection. 
When the exudation was examined microscopicallj many kinds of 
bacteria could be found. The majority of these did not grow upon 
blood-serum, and it was probable Uiat many of these produced 
putrefactive changes. In a series of cases examined by Drs. 
Ooodall, Card, and himself, they were unable to find that the pre- 
ponderance of any particular kind of bacterium in the eiudMion 
hod any influence upon the severity of the case. With regard to 
the association with streptococci there was no doubt that secondary 
complications, as broncho-pneumonia or septicsmia, might arise 
from such an association. The majority of so-called " septic " 
cases of diphtheria were, however, not due to a mixed infection 
with streptococci, but to direct poisoning with the diphtheria 
toxin. In dipbtlieria it was rare to get suppurating glands or 
metastatic suppuration. This contrasted with what occurred in 
scarlet fever, where a secondary streptococcal invasion was frequent. 
He certainly thoi^bt that the influence of the associatioD with 
streptococci had been exonerated, and felt sure that a simple 
bacteriol^cal examination of the throat did not point to any 
association of other bacteria being of serious import. As a matter 
of fact, we found that the more diphtheria colonies that developed 
in the tubes the more severe the case. The last point was with 
reference to the varieties of the diphtheria bacillus. Three varieties 
had been described — the long (or usual) variety, the medium, and 
the short. These varieties were virulent in the order named. He 
must say that with the short be had rarely produced a fatal effect 
in guinea-pigs. He looked upon the short variety as the most 
usual form of the pseudo-diphtheria bacillus. He did not know 
whether these varieties can be converted into one another. Hr. 
Peters hod been makiog investigations upon this subject at Ouy'a 
Hospital, and, though these were not yet completed, he had found 
that the varieties kept their characters through several generations. 
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Were mallein Mid tuberciUin reliable as di^nostio ^eots when 
used to test tbe health of horses before iBOculatioD with diphtheria 
toxin P Mallein he beliered was, but tuberculin not absolutely 
BO in the case of animals. Dr. White and Dr. Hajward had 
reconunended hydrocele fluid io place of blood-serum, but there 
was no difficulty in preparing the latter if it were allowed to stand, 
and well clot, before being removed from the slaughterhouse. 

Dr. WooDHEAD said he had been struck by the great differences 
in the quantity or activity of the toxins produced in different broth 
cultures, even when seeded with diphtheria bacilli from the same 
source, and when apparently identical conditions were maintained. 
In order to determine some of tbe conditions under which the moat 
virulent toxins were produced he bad tried various methods of 
growing tbe bacilli. He first tried Boux'b method, using bacilli 
taken almost directly from the membranes from a case of virulent 
diphtheria. These bacilli were of the long Conn, Fairly active 
poison was obtained. He then with the same bacillus seeded 
flasks containing a considerable quantity of Boux's fluid, bubbled 
the air through it, and kept the fluid constantly B^tated. In this 
case it was found that although the activity of the growth was not 
interfered with, the bacilli remaining alive at the end of a month, 
the amount of toxin produced or remaining was comparatively 
small. When, however, much thinner layers of fluid were used and 
the surface was left undisturbed there was not only a luxuriant 
growth of the organisms, but there was a considerably larger 
amount of toxin formed. 

From these experiments he gathered that two distinct sets of 
conditions had to be taken into consideration : (a) supply of 
oxygen to tbe bacilli ; (h) supply of oxygen to the chemical pro- 
ducts of the bacilli. The one appeared to be absolutely necessary 
for tbe active growth of tbe bacilli, but the other seemed to involve 
a diminution in the activity of their toxic products by bringiog 
about more or less oxidation. The problem to be solved, therefore, 
appeared to be how to encourage the action of the oiygen on the 
bacilli, and to prevent its action on the toxius. For this purpose a 
surface growth of the bacilli was always to be aimed at. He pointed 
out that tbe poison-forming power of the bacilli might be quite 
distinct from their virulence ; and it certainly did not follow that 
because a bacillus did not flourish in the tissues, it would 
not therefore form large quantities of poison. Micro- oigan isms, 
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though only Baprophytee — &a Iq the case oE the sa,propbytic 
form of the BaeiUtia anOif aeis, — might neTertbeleBB produce toxins ; 
and there seemed to be a probabilitjr that a somewhat similar etat« 
of matters might hold good in the case of modified forme of the 
diphtheria bacillns. Next as to the question of the growth and 
toxin-forming power of bacilli in an alkaline medium. Mere 
alkalinity, though important, was not of such moment as a free 
supply of oxygen, as a culture kept alkaline with soda did not yield 
such an abundant supply of toxin as did a similar culture when 
kept supplied with a qniet and regular supply of oxygen. He 
thought, therefore, that the result of oxygenation could not be 
wholly explained by the alkalinity it induced. There was evidently 
something special in the process. He found, moreorer, that by 
keeping the solution alkaline he was not able to iucreasa the capacity 
of the oi^aniam for producing toxius, although they appeared 
Tery rapidly after the normal alkaline period had set in. The 
difference in the resistances to the effect of the toxins offered by 
different horses, on which Mr. Robertson had insisted, he had also 
observed as a fact of very great importance. This was the universal 
experience as regards the action of other toxins on different 
species of animsJa, It was his experience that the animal which 
withstood the largest amount of toxin must take a longer time to 
give antitoxin. He could not, therefore, wholly endorse Dr. Hunt's 
statement that animals naturally immune did not yield antitoxin. 
He recalled the experiments with tetanus toxin, showing that if 
the relative immunity of a given animal (fowl or dog) were over- 
come by lai^ doses of toxin, a more powerful antitoxic serum 
was obtained than from a comparatively susceptible animal — a fact 
which he maintained held good as to the immunisation of the 
horse with diphtheria toxin. This was a much more complicated 
process than we had yet appreciated. Boux and Vaillard, although 
maintaining that the action of the toxin in producing antitoxin 
was essentially tbrongh its effect on the body-cells, found that this 
action was exceedingly rapid, for it was found that blood withdrawn 
from the lateral vein of the ear of a rabbit, immediately (thirty 
to thirty-five minutes) after the introduction of toxin, contained 
an appreciable amount of antitoxin. Either the action must be 
spread over a large number of the cells of the body, or there 
must be a direct action on the plasma of the blood. He a^preed 
that it was better to give smaller quantities of toxin at shorter 
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intervale after the firat few mocul&tions, but as jet it would 
be safer, he thought, to adopt a medium course. Like Dr. 
Eanthacb, he had found the diphtheria bacillus in the lung in a 
certain number of fatal cases of diphtheria; but, so far as he 
could make out from his notes of about fifty poit-mortem exami- 
nations, in only five instances had he been able to find the 
bacillus in this position. Micrococci in the pneumonic patches, so 
far as his experience went, were most frequently associated with 
tracheotomy, but he should like to make this statement with due 
reservations. It must be admitted, he said, that it was almost 
impossible, from the examination of a single tube, often of a very 
mixed culture, to say what oi^anisms were present in a given case 
of diphtheria, and especially to say that the Klebs-Loeffler bacillus 
was absent. In perhaps five per cent, of the cases he had examined 
the bacillus could not be found in the first culture, though present in 
abundance in the second ; whilst in some cases it might be identified 
in the first culture, absent in the second, and present again in the 
third. There was, in short, always a certain risk that it might be 
overlooked. He believed, however, that by-and-by, when physicians 
compared the clinical features of their cases with the bacteriological 
reports, given, for the most part, in ignorance of the nature of 
the case, much valuable information would be forthcoming. 

In answer to Dr. Washboum'a question as to the reliability of 
the mallein test in cases of glanders, he might give his own 
experience. He obtained the mallein used from Professor 
McFadyean of the Boyal Yeteriuary College, to whom he was 
greatly indebted for several hints as to the method to be adopted 
in the use of this reagent, and the special points on which an 
accurate diagnosis can be based. He found that if the resulting 
swelling continued to increase after sixteen or at most twenty-four 
hours from the time of the injection, and this was accompanied by 
a marked and continuous rise of temperature of 3° or 4° F., 
glanders was certainly present. It was this progretsive swelling, 
not a mere swelling after the in jectioa, that was the real diagnostic 
feature in gUnders. 

Poat-tttortem examination had in his cases invariably confirmed the 
mallein diagnosis. Of course, these were all cases in which none of 
the ordinary clinical signs existed during life, and when the 
animals had been passed as free from glanders after a thorough vete- 
rinary examination. In these cases the typical lesions were found 
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in the lung. Tuberculin as a diagnostic agent might uot be quite 
so reliable as mallein, but if properly used it was certainly a most 
valuable veapon in the diagnostic armamentarium. It must be 
remembered, of course, that tuberculosis, though much commoner 
in the horse than was at one time supposed, was still a much 
rarer disease than glanders. In conclusioD, he pointed out that 
the diphtheria bacillus was a far more protean ot^anism thtui was 
usually recf^nised. He hod come across numerous varietiea — 
long, short, wedge-shaped, pointed, club-shaped, and irregular — of 
this bacillus ; and sometimes it was necessary to make a number 
of sub-cultures, and even a series of injection experimeuts. in 
order to be able to determine the identity of the organism. In bis 
experience the short form waa most commonly met with in certain 
patients during the period of convalescence. 

Mr. BoxBNHAK described a modification in the apparatus men- 
tioned by Mr. Bobertson. The semm was drawn off from below 
the clot', this was effected by pushing the tube oF outlet far into 
the filter, so that the clot was prevented from lying against the 
bottom. His observations had shown bim that antitoxins in 
general were not antibiotic. Dr. Klein's diphtheria antitoxin, 
however, destroyed both the bacillus and the antitoxin. 

Dr. BsBTBAX Hurt in replying said : — Although I have come 
armed with facts and illustrations in support of my paper, the 
hour is BO late that it does uot seem advisable to make any lengthy 
reply, and, as to meet the argument brought gainst much of what 
I have advanced would occupy much time, to only touch on one 
or two points. Both Dr. Eanthack and Dr. Washboum have 
objected to my definition of toxin as a specific mycoproteid ; Dr. 
Kanthack pointing out that Bneger claims to have shown that 
tetanus toxin is non-proteid, and Dr. Washboum contending tiiat 
the expressions " quality " and " character " of a substance such as 
I have used are metaphysical rather than scientific. Now I have 
maintained that the toxin is the vital activity inherent in the 
bacterial protoplasm, and adherent to it ; and whatever ite chemical 
nature may be, the expression specific mycoproteid seeina to me to 
be the most fitting, since it implies the definition I have given. 
Should this activity of protoplasm be found by chemists to be a 
separable substance, non-proteid in character, it will, I take it, be a 
great advance in physiolc^cal chemistry ; but, as has been pointed 
out, toxin is precipitated by entanglement, and the objection might 



by Google 



DISCUSSION OH ANTrrOXIC TRUTUGNT. 313 

be raJBed that Brieger had merely Bucceeded in detaching this 
" actiTit; " from the proteid, and in transferring it to some qod- 
proteid sabstance ; in other words, that he has replaced a natural 
oombination with an artificial one. I myself donbt whether this 
quality of active proteids will ever be isolated. Then as regards 
refractory animals, Dr. Eanthack has drann attention to the 
fact that Vaillard, repeating Eitasato's experiment, found that 
fowls could be made to yield tetanus antitoxin; and both Dr. 
Eanthack and Dr. Washboum have used this fact as an argument 
gainst my conclusion. As a matter of fact, Vaillard's experi- 
ment, if carefully examined and criticised, rather tends to support 
my generalisation, that the more susceptible the animal the more 
antitoxin yielded by it. It might, in the first place, be urged that 
fowls are not so immune to tetanus as was at first imagined, and 
that Vaillard's experiments merely prove this. But accepting for 
the moment that a fowl is absolutely and naturally immune to 
tetanus, let us consider Vaillard's facts. He injected a fowl with 
50 c.c. of tetanus toxin, and as a result of this treatment found 
that he could protect a mouse with £ c.c. of the fowl's serum ; i, e., 
since a moose weighs 20 grammes, the 50 c.c. of toxin had con- 
ferred an antitoxic value of 1—40 on the fowl. Now a lai^ fowl 
weighs 4 lbs., and a big horse 2000 lbs. ; an equivalent dose of toxin 
for the horse would be therefore 25 litres. A horse which had 
received such an enormous dose of tetanus toxin would possess an 
antitoxic value of about 1 — 4,000,000. Vaillard's experiment, there- 
fore, shows that the difference in antitoxic value between the 
refractory and the susceptible animal is 100,000. I could repeat 
my contention in these words, then : of every 100,000 parts of 
toxin injected into a refractory animal 99,000 are destroyed, and 
only one part altered into antitoxin ; whereas of 100,000 parts 
of toiin injected into a susceptible animal 100,000 parts antitoxin 
are obtained. As to the association of streptococci with Loeffier's 
bacilli, there is no doubt but that an increased viruleuce of the 
latter is brought about, both in the disease and in vitro. The 
part played by the streptococci also in the causation of diphtheria 
requires consideration. The experiments performed by Barbier 
are important. He found that it was impossible to inoculate 
Loeffier's bacilli on a healthy mucous membrane, but that if 
streptococci were also applied a mixed local .injection resulted. 
I have tried the effect of putting pure toxin and the toxin pro- 
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duced in tbe mixed culture into the eyes of anitnata, and lure 
once or twice obtained a conjunotiTitiB with the mixed product, 
but never with the pure. As regards the Slaphytoeoccna aure»g, the 
asBociation of tbis micro-organism in both the disease and in 
experimental diphtheria would seem to mitigate the morbid procesB, 
and it may perhaps be explained as being due to increased natural 
resistance. It only remains for me, Mr. President and gentlemen, to 
thank you moat warmly for the patience with which you listened 
to my very long and tedious paper, and for the courtesy and 
kindness shown me by the Society in the course of the debate. 

Mr. W. BoBBKTSOK, in his reply, stated that although malleiu 
was in general reliable, it at times failed as a means of diagnosing 
glanders, as prored on post-mortem examination. 
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B. ExPEBIHRllTB WITH THE PlTEirHOCOCCnS WTTB ESPECIAL 

Retebence to Ihuunitt. 
By J. W. WiSBBonEN, M.D. 

IN opening this diacussion I propose to touch lightly upon all 
tboBe points which I hare not studied, especially, myself ; but 
I shall treat in detail that part of the subject in which I have had 
the greatest experience. 

I hope that by giving a brief outline of the whole matter I shall 
facilitate the discussion which will follow this paper, 

Hielory. — With r^ard to the history of the subject I shall not 
detain you longer than to point out the confusion that arose at the 
time when the patholc^y of the disease was first studied. Fried- 
lander described diplococci as occurring constantly in the exudation 
from pneumonic lungs. These diplococci were characterised by 
poBsessing a capsule; and ou making cultivations on gelatine, a 
diplococcus grew, and was considered by Friedliinder to be the 
cause of the disease. For some time Friedlander's pneumococcua 
was accepted as the cause of pneumonia. Further investiga- 
tions, especially those of Frinkel, Talamon, and Weichselbaum, 
showed that the diplococcus cultivated by FriedUnder was only 
present in a few cases of pneumonia, and that, in fact, it was 
only of accidental occurrence. It differed also in morphology 
from the diplococcus found microscopically in pneumonic lungs, 
being more elongated, and resembling a bacillus rather than a 
coccus. Talamon and Prankel, however, were enabled to cultivate 
the true pneumococcus in broth and on agar, and they found that 
it differed entirely from Friedlander's pneumococcua both in viru- 
lence and in its mode of growth. It is with this pnenmococcns 
that we have to deal. 

The jmeumoeoecus at the came of ditetue in the human evi^eet. — 
There is a vast mass of evidence to show that the pneumococcus is 
the cause of acute lobar or croupous pneumonia. It is also re- 
sponsible for some cases of lobular pneumonia, but the majority of 
the caeesof this latter disease are caused by other bacteria, notably 
the streptococci. 

But the pathogenic role of the pneumococcus iu the human body 
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is not limited to the production of pneumonia. It is the caiue of 
many cases of pleurisy and empyema, meningitis, and otitis, occur- 
ring quite independently of pnenmonia ; and is also the caase of 
uiceratife endocarditis, and of various suppurative affections of 
the joints and other tissues following upon an attack of pneu-' 
monia. 

Last year, in a paper read before the Royal Medical and Chirurgical 
Society, I brought forward evidence to show that the constitutional 
symptoms of pleurisy and empyema, when caused by the pneumo- 
coccus, are exactly similar to those of pDeumonia; and 1 have no 
doubt that they are due to the same cause, i. e. the absorption of 
the toxins produced by the pneamococcus. In other cases, such as 
meningitis, the general symptoms are maslced by the local effects 
of the inflammation. This is quite in accord with what occurs in 
other microbial diseases, such as influenza and malaria. 

With regard to the dUtribution of the cocci in cases of lobar 
pneumonia, I have had but little experience. They, however, are 
found most abundantly in the affected lung, and are generally 
absent from the viscera ; but a number of cases have been recorded 
in which the cocci have been found in small numbers in the spleen, 
kidneys, and blood. 

The occurrence of the pnetitnococcus in the aecretione from A«aZtty 
individuaU. — The pneumococcus has frequently been found in the 
secretions from the mouth, nose, and bronchi of healthy individuals 
without producing any symptoms. Indeed, it was first discovered 
by Sternbei^ by inoculating rabbits with the saliva of healthy 
individuals. 

Now this is no ai^ument gainst the patht^nic r6le of the 
pneumococcus. The same applies to the diphtheria bacillus, 
which has frequently been found in the throate of healthy indi- 
viduals without producing any injurious effects. In a note by 
Dr. Hopwood and myself, in a recent number of the ' British 
Medical Journal,' we mentioned a case where virulent diphtheria 
bacilli were constantly present in the throat of a healthy individual 
for so long a period as six weeks. 

CnltivaHotu of the pneumoeocciw.— The pneumococcus is a difficult 
micro-oi^anism to work with, on account of the variability in its 
virulence, and of a number of pecnliarities in the manner of its 
growth. 

In the course of my investigations I have inoculated some 200 
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animaU (some of these experimeuts bftve been made abroad), and 
have made innumerable cultivations upon different media, so that 
lean claim to have some acquaintance with its life history, 

To obtain cultifations from the human subject the best method 
■8 to inoculate mice or rabbits with material containing the cocci. 
The animal dies after a variable time, and from its blood cultiva- 
tions can be obtained. 

CondUiont of growth of the pnettmocoeetu. — The growth depends 
upon the temperature, and upon the nature of the medium in 
which the cultivation is made. As a rule, no growth occurs at 
temperatures much below that of the human body, although 
varieties have been described which grow at a temperature of 20° C. 

As to the medium, I consider the reaction to be the most impor- 
tant factor; unleBB the medium is distinctly alkaline no growth 
takes place, but here a^in varieties have been described which 
will grow in an acid medium. 

The extreme rapidity with which cultivatiouB die ont has been 
notod by all those who have worked with the pneumococcus. Agar 
cultivations generally die within a week, and broth cultivations 
within two or three days. I have often found broth cultivations 
dead at the end of two days. Many investigators have, from time 
to time, recorded exceptional instances where the cultivations have 
retained their vitality for a long period. 

In one instance I injected 1 c.c. of a broth cultivation twenty- 
three days old into the peritoneal cavity of a rabbit. Death 
ensued in four days, and the blood was found to be crowded with 
pneuoaococci. In another instance I examined a cultivation upon 
the surface of agar, and found it alive sixty-four days after it bad 
been planted. 

Emmerich, who has made some interesting observations upon 
this question, has come to the conclusion that the pneumococcus 
forms spores. He made the following observations : — A. cultivation 
was made in half a litre of broth, and after incubation for two 
days was placed in the dark, at the room temperature, for two 
months. The whole of the sediment from the cultivation was then 
transferred to a tube of broth and placed in the incubator. A 
growth of pneumococci occurred in the tube. It is necessary to 
take the whole of the sediment, because only a few spores are 
formed, and a small quantity of the sediment may not contaiu any. 

Arkharow mentions that in old cultivations, among a large 
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number of dead cocci, a fev are sometimes met with which stain 
well. I baye frequently made the eame obserrationa, and I think 
it probable that these cocci which stain well represent the spore 
forms. 

The short life of the pneumococcua under ordinary circumstances 
renders inTCstigation difficult ; for, uidess fresh inoculations are 
constantlv made, the cultirations die out, and fresh cultivation 
must be obtained from the human subject. 

Fo& and Arkharow have got over this difficult; by preserving 
the blood of infected rabbits in sealed tubes in the dark. 

I have adopted this method, and have been able to keep the 
cocci alive and virulent for as long a period as three weeks ; but 
after this time they usually die. 

The method is not altogether satisfaetory ; for, owing to clotting, 
there may be a difficulty in filling and emptying the tubes. I 
consequently searched for a better method of preserving the vitality 
of the cultivation. This I have attained by cultivating upon the 
surface of agar covered with a thin layer of blood, accordii^ to 
the method of Pfeiffer for the infiuenza bacillna. 

I adopted this method because I had obierred that cultivations 
on agar made from the blood of infected animals retained their 
vitality loiter when a large quantity of the blood was transferred 
to the tubes. The tubes are easily prepared by spreading, under 
aseptic precautions, the blood from an animal recently killed. 
They are placed in the incubator for twenty-four houra to see 
that they are sterile, and are then ready for use. 

On this medium the pneumococcua grows well, and retains its 
vitality and virulence for as long a time as fifty days. I have 
been using this method during the whole of last year, and have 
found it very satisfactory. 

For the purpose of inoculation I make a cultivation in broth, 
and use this for injection. 

I will quote an example to ahow how long the virulence is pre- 
served. A broth cultivation was made from a blood-agar tube 
fort; days old. One c.c. of this was injected into the peritoneal 
cavity of a rabbit. The animal died in fourteen hours from 
pneumococcal septicemia. 

By this procedure ex|>eriments with the pneumococcus are much 
facilitated, for there is no danger of the cultivation dying out at 
inconvenient timos. 
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I fiod that E. Fraukel and Beiche, in the 'Zeitachrift fur 
kliniacbe Med.* for 1694, have quite indepeodently made the same 
obserratioDE, and were led to use this method of cultivation bj 
the same course of reasoning. 

DeJStrinated rahbU's blood is also a good medium for the growth 
of the pneumococcuB. I have been using this mediuui for the 
preparation of toiins, and find that the poeuroococcus retaius its 
vitaUtj as long as fifty-sis days. 

Morphology of t&e pTieumococctu. — The morphology of the poeu- 
mococeuB varies according to different conditions of growth. The 
usual form is that of a diplococcus. The prerailing shape of the 
iudividual cocui is lanceolate ; but they are sometimes rounded, 
or oval, or even rod-shaped. In size they vary very much. Straight 
chains of three or four cocci are common, and long twisted chains 
containing forty or fifty cocci are met with. 

In the blood of animals diplococci are almost exclusively found, 
and they are generally provided with a capsule. The capaules 
vary in size and distinctness, and in some cases I have failed to 
discover any at all. 

In cultivations on artificial media the capsule is usually absent. 

In peritoneal exudations the individual cocci are often elon- 
gated so as to look almost like bacilli. 

In broth cultivations short chains are common, and in cultiva- 
tions made in broth from blood-agar tubes the chains are often 
long, and no diplococci are to be found. 

I have met with the longest chains in cultivations in the blood- 
serum of immune rabbits. 

I have always found these streptococci forma to be converted 
into diplococci in the blood of inoculated rabbita. 

While discussing the morphology, I may mention that there is 
a bacillus producing septicsemia in rabbits which, under certain 
conditions of growth, bears a resemblance to the pneumococcus. 

At one time, after inoculating rabbits with the pneumococcus, 
I found, in the blood, bacteria differing from the pneumococcus in 
character. 

I thought at first that I had introduced some impurity, but was 
at a loss to discover how. The matter was soon cleared up by the 
death of several rabbits in the stock cage from a form of septicKmiu. 
The blood contained bacteria belongiiig to the group of septieaimia 
htemorrhagica, which often appear under the form of diplococci. 
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I bave no doubt that the peculiar bodies described by Arkharow 
as occurring in the blood after inoculatiug iininuDe rabbits with 
the pneumococcuB, and considered by him to be modified pnenmo- 
cocci, were due to an epidemic of septicfemia hiemorrhaf^ca. 
MetschniboS, in a foot-note to Issaefs paper, makes a similar 
remark about Arkharow's work. 

Paihogenic effecte in animaU. — Many animals are susceptible to 
iooculation with the pneumococcns ; others enjoy immunity. The 
most susceptible animals are mice and rabbits. Qvin«a-pig9 are 
mach less susceptible, but die when inoculated with virulent 
cultures in the peritoneal cavity. In the iooculations I bave made 
the animals died in from one to seven days. At the pod-mortem 
there was extensive poritonitiB, with many cocci in the exudation ; 
the blood in the cases dying early was crowded with cocci, but in 
the prolonged cases only a few were present. Mice die in two or 
three day^ after subcutaneous inoculation, and the blood is crowded 
with cocci. 

Fis. 27. 
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Pigwnt and foieU appear to be immane. I have made eereral 
attempta to infect these birds, but have always failed. 

Bahbitt are very susceptible, and as my experiments have chiefly 
been conducted on these animals, I shall quote my observations in 
detail. 

Efaett on rabbitt — ivira-peritoneal injecfion.— The most satis- 
factoiy method of iaocnlation is to iujeot either the blood of an 
infected animal or a broth cnltivation (one day old) into the peri- 
toneal cavity. I usnally inject 1 c.c. of a broth cnltivation or 
'S cc of blood. The advanti^ of this method is that the animal 
almost always either dies within two days or recovers. In only 
one case, among some hundreds of inocuktions with cultures of 
different virulence, has death occurred as late as three days, and 
in one case as late as four days. This rule also holds good for 
immunised or partially immunised animals. If protective serum 
is injected with the cultivation into the peritoneal cavity, then 
death may be prolonged as late as nineteen days. 

With the cultivationB I am now using death occurs iu twelve 
to sixteen hours. 

The most marked symptoms prodaced by a cultivation of this 
vimlence are fever and dyspncea. 

The eouTie of the /ever is shown in the above chart. (The 
temperature is always taken in the rectum, and this is an important 
point, for, as Dr. Hale White and I have shown, the temperature 
of the groin of a rabbit is always higher than that of the 
rectum.) 

Immediately after the inoculation the temperature begins to 
rise, and reaches its maximum of 104° F. in about five hours. 
The temperature remains at the maximum for two or three hours, 
and then begins quickly to fall. For two or three hours before 
death it is subnormal. 

Betpiratiom. — The respirations increase in rapidity with the 
temperature, and by the time the latter is at its maximum they 
begin to be laboured. As the temperature falls the dyspncea 
becomes more marked, the head moving with each respiration. 

Qeneral cotidition. — The animal refuses food, but does not suffer 
any pain, and it is not until the temperature b^ns to fall that it 
appears at all ill. It then becomes quiet and crouches up in a 
comer of the c^e, and remains in this condition until it dies. 
Death is often preceded by convulsioiis. 

21 
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The invation of the blood by eoecu — ^I hare made a number of 
observatioiis upon the ' presence of the coed in the blood at 
different times after inoculation. Either the animale were killed 
at different atagea, or a drop of blood from the ear was examined 
during life. 

At the end of three hoare a few cocci are found in the general 
circulation, and the number increaseH as the temperature riBes. 
It is only, however, when the temperature begins to fall that aoj 
large numbers are found. During the la«t two or three hours of 
life the blood is crowded with coed. I cannot, therefore, agree 
with those who consider that the large number of coed found in 
the blood at the autopsy is due to a multiplication occurring 
after death. 

Suheutaneout inocuZolum. — The result of subcutaneous inocula- 
tion depends upon the virulence of the cultivation and the quantity 
injected. If the cultivation is very virulent, and aa much as 5 c.c. 
of blood or I c.c. of broth is injected, death occurs within twelve 
to sixteen hours without any local lesion, and with the same symptoms 
as occur after intra-pentoneal inoculation. 

If a smaller quantity is injected, or if the cultivation is less 
virulent, death occurs at a later period, generally in from three to 
six days, sometimes later; and in one of my experiments as late as 
thirty-six days after inoculation. 

When death occurs at a late period the most marked symptom is 
emaciation, the weight in one case falling from 3000 to 1780 
grammes. In two cases where death occurred with marked emacia- 
tion, after a long period, changes were found in the kidneys, and no 
cocci could be found in the organs or blood. Cases of death from 
marasmus, some time after inoculation, have been recorded by other 
observerB. 

Local reaction. — The extent and nature of the local reaction 
dei)end upon the duration of life. If death occurs within twelve to 
sixteen hours there is usually (edema at the seat of inoculation ; 
but in some cases I have found no local reaction whatever. 

When death occurs in two or three days there is extensive cedema ; 
in one case an enormous cedema of the head and face followed upon 
inoculation at the base of the ear. 

When death occurs between the fourth and tentii days a hard 
swelling forms at the point of inoculation. The swelling consists of 
a fibrinous, or of a mixed fibrinous and serous exudation. 
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When death occurs late, or if the animal is partially immuniHed 
and recovers, an abscess forms. The skin over the abscess genciallj 
sloughs, and gives exit to a thick creamy pus. 

These lesions are of interest as shoving that the same micro- 
oi^anism may give rise to various forms of inflammation — serous, 
fibrinous, or purulent ; and vre can thus understand how the pneu- 
mococcuB may produce in the human subject such conditions as 
fibrinous pneumonia, acute cedema of the lung, fibrinous pleurisy, 
empyema, otitis, &e. 

Pott-mortem appearaneet. — Peritoniiit is usually present after 
intra-peritoneal inoculation, but with very virulent cultivations the 
peritoneum may appear quite healthy. It is not uncommon to find 
-peritonitis after inoculation in the subcutaneous tissue of the 
abdomen. 

The peritoneum may be covered with a fairly thick layer of fibrin, 
or there may be only a few shreds of fibrin between the coils of the 
intestines. 

In most cases no fluid is found in the peritoneal cavity, but 
sometimes a clear or turbid fluid is fotmd. 

The irUettinet, when there is peritonitis, are congested ; and now 
and then haamorrhages are to be seen in the mesentery or sub- 
peritoneal tissue. 

The lunffs are often congested, but frequently appear quite healthy. 

Changes ore not usually seen in the liver or kidaei/a. 

The spleen is either quite normal in size and consistency or is 
enlarged, and then may be abnormally soft or hard. 

The local leaiona at the seat of inoculation have already been 
described. 

(Edema in the ajiterior mediattinum is not uncommon. 

The blood is usually clotted if the poit-mortem examination is 
made a few hours after death, and in any case has always readily 
clotted on removal from the heart. It is almost always distinctly 
alkaline. Although I have often mode inoculations with a pneu- 
mococcus quite as virulent as the one used by Issaef, I cannot 
confirm his observations with r^ard to the acidity of the blood and 
the loss of power of clotting. 

The number of cocci in the blood depends upon the duration of 
the disease and the local lesion. When death is the re«ult of 
intra-peritoneal inoculation the blood is almost invariably crowded 
with cocci. The same is the case when death occurs in three to four 
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dajs after subciit&neouB inocuUtion, and there is only (Bdema at the 
spot of inoculation. 

If death occurs at a late period there is a fibrmoiu exudation or 
an abacesa at the spot of inoculation, and then the blood contains 
but few coed, or none at all. A. large number of coed are usually 
found in the local lesion. 

As untuuai Utiont I may mention pneumonia and plmriay. 

In two cases I found pneumonia. Both occurred after intm- 
peritoneal inoculation, followed by death in two days. In one case 
the whole of the upper lobe of one lung was solid, and there were 
several patches of lobular pneumonia in the lower lobe. Micro- 
scopical examination showed that the alveoli were filled with cells. 
There was thick fibrin over the pleura. In the other case there was 
a patch of lobular pneumonia and pleurisy. 

■ Fleurity without pneumonia was observed in three cases. 

In one of these cases the animal lived for eleven days after sub- 
cutaneous inoculation, and there was tiiick fibrin in the peritoneum, 
as well as on both pleum. In all the cases, when there was 
pneumonia or pleurisy, the heart blood only contained a few pneu* 
mococci. Several investigators have quoted cases where they have 
produced typical fibrinous pneumonia by inhalation experiments, or 
by intra-tracheal injections in dogs and rabbits. 

NephriUg. — In two instances there was a parenchymatous nephritis. 
In both cases death occurred at a late period, in one case after 
thirty-six days with much emaciatdon. The kidneys were speckled 
with yellow and white spots on the cortex, and microBco|Hcally fatty 
changes were found in the epithelium. No pneumococci were found 
in the blood or organs. 

The observations of Friinkel and Beiche are interesting in con- 
nection with nephritis. In a number of cases of pneumonia in the 
human subject they found changes in the epithelium of the kidneys, 
and from the juice of these oi^ans they were able to obtain cultiva- 
tions of the pneumococcua. 

Virwtenee of the pneumococcue. — The virulence of the pneumo- 
coccua varies, and is dependent upon a number of circumstances. 
In making comparative experiments the quantity injected and the 
Age of the cultivation must be taken into account. The method of 
inoculation, whether intra-peritoneal or subcutaneous, and the weight 
and age of the animal are important factors. 

The direct injection of material from the human subject is no test 
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of the original viruleoce of the cocci, because we canmot a&j how 
many liring cocci are present in the material injected. 

Kruse and Fanaini have made extensive obBervations with pneumo- 
cocci derived from different soorces, and describe a large number of 
varieties differing from one another in virulence and morphology. 
They do not, however, consider these varieties to represent constant 
types. I am convinced that the virulence cannot be foretold from 
the morphological appearance. I have frequently found cultivations, 
consistiDg entirely of streptococci, virulent enough to kill rabbits in 
twelve hours when injected in doses of 1 c.c. into the peritoneal carity. 

Tarieliet of pntwnoeoceu*. — There is, however, eridence to show 
that distinct varieties of the pneumococcua exist. 

Fowitzhy has separated a variety which produces a brick-red 
pigment, and which constantly produces pneumonia in rabbits on 
inhalation. 

FoiL describes two distinct varieties, both occurring in pneumonic 
sputum. 

The one variety he caUa the pneumococcus, and the other the 
meningococcus, because it is frequently met with in meningitis. 

The meningoeoctnu or septic variety, after subcutaneous inocula- 
tion, causes death in rabbits in three days without local reaction. 
The spleen is hard and firm, and the blood full of cocci. 

The pneumoeoeetu or toxic variety, after subcutaneous inoeula- 
tioQ, causes death in twenty-four hours. There is much cedema at 
the seat of inoculation, the spleen is soft, and the blood contains but 
few cocci. 

I have made experiments with pneomococci from various sources, 
but have never succeeded in obtaining distinct varieties eristing as 
constant types. 

As far as the spleen is concerned, 1 have found it both hard and 
soft, and the inoculation with the blood of a rabbit dying with a 
hard spleen has frequently produced a soft spleen in another rabbit, 
and vice vend. In one case the spleen was four or five times its 
normal size, and remarkably hard, yet another rabbit inoculated 
witii the blood of this one died with a soft spleen. 

The nearest approach to the "toxic variety" I have met with was 
the following: 

A rabbit was inoculated in the subcutaneous tissue, and died in 
twenty-four hours. There was enormous oedema at the seat of 
inoculation, and the spleen was soft ; and the blood, though con- 
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taining many cocci, was not crowded with them, aa is Booften the 
case. 

Now the cultivatioii from this rabbit produced Tarioua t^pes of 
the disease in other rabbits ; and ^ain, the cultivation from which 
this rabbit had been inoculated had also produced different tjpes of 
the disease, according to the quantity introduced and the mode of 
inoculation. As far as mj own experience goes, the TarietJes of the 
pneumococcus have only differed in yirulence, and can be converted 
into one another by repeated passages. In order to obbun a. type of 
eonttant vtruleace I have adopted the method of Issaef of frequent 
passages through the peritoneal cavity of rabbits, and in my later 
experimeuts I have used a type which appears to be constant; 
1 C.C. of a broth cultivation, or 0-25 c.c. blood, injected into the 
peritoneal cavity of a rabbit causes death in twelve hours, while 
OS c.c. of the blood injected subcotaneously kills in about fourteen 
hours. 

I have found too, like Issaef, that sometimes, after repeated 
passages through rabbits, the virulence has become lessened, but 
that it has been regained by the passage through the body of a 
guinea-pig. 

Toxiru, — With regard to the toxins produced by the pneumo- 
coccus, I propose to leave what I have to say upon the subject to a 
subsequent occasion. 

Froduelion of tmmuntfy. — Various methods have been adopted 
for obtaining immunity to the pneumococcus. All are based upon 
general pnnciples, and consist in inoculating with attenuated culti- 
vations or in injecting with chemical prodncte treated in various ways. 
The method recommended by Q. and F. Klemperer is the following : — 
Recent broth cultivations are heated to 60° C. for one or two hours, 
and are used for injection. According to these authors, immunity 
is conferred at the end of fourteen days after subcutaneous injection 
of 24 c.c, and in three to four days after intra-venous injection of 
8 — 12 c.c. I have injected into the circulation of fourteen rabbito 
cultivations treated in this manner, in doses of 12 — IS cc, and 
subsequently the rabbite were inoculated with virulent cultivations 
at different periods after the injection, in order to see wh^i 
immunity occurred and how loug it lasted. 

The result showed that immunity was not conferred until after 
the twentieth day ; that it was present between the twenty-fourth 
and fifty-first day, and then disappeared. 
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The rabbits inoculated od the fifth, ninth, sixteenth, and tweulieth 
days died ; those inoculated on the twenty-fourth, twenty-fifth, 
thirty-second, forty-third, and fifty-first lived, and those inoculated 
on the siity-fourth, eighty- second, and eighty-fifth days died. Two 
of the rabbits died after the injection with the heated cultivation, 
one on the seventh and the other on the tenth day. They were both 
much emaciated, but the organs appeared healthy, and no bacteria 
were found la the blood or oi^ans. 

Emmerich produces immunity by injecting into the veins very 
diluted cultivations, and Fok uses a glycerine extract of the blood 
of infect«d animals. 

I have had no experience with these methods. 

Several investigators have produced immunity by inoculation 
with attenuated eultivcUions. This method is unsatisfactory, because 
BO many animals die during the process. 

In the course of other experiments, I have in a few cases produced 
immunity in this way. For instance, a rabbit was inoculated sub- 
cutaneously with a small quantity of an agar cultivation four days 
old. An abscess formed at the spot of inoculation, from which the 
animal recovered. At the end of seventy-six days it was inoculated 
with a virulent cultivation, and was not affected. 

I have also produced immunity by the inoculation of JUtered 
euUivaiiont. For instance, 20 c.c. of a filtered cultivation in de- 
fibrinated blood was injected into the subcutaneous tissue of a 
rabbit; twenty-one days later the rabbit was inoculated with a 
virulent cultivation without being affected. 

In testing the immunity it is always necessary to make control 
experiments, bo as to be sure that the cultivations are virulent. 

After inoculation with a virulent cultivation, immunity, vhen 
established, will last for a long time. I have frequently found it pre* 
sent fifty or sixty days after inoculation. In one of the experiments 
I have already quoted it was present on the seventy-sixth day. 

As a rule, when an animal has withstood inoculation with a 
virulent cultivation, I find it will withstand repeated inoculations, 
provided they are not made too quickly after one another. 

The hlood-terum of immune animaU. — G. and F. Klemperer. 
Emmerich and Fowitzky, Fo& and Carbone, were the first to sho^' 
that the blood-serum of immunised rabbits would protect other 
rabbite when injected, either at the same time or subsequently to 
inoculation witii the pneumococcos. 
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Arkharow and Issaef have obtained Elimilar results. I have 
made a number of experimeots in tliia connection, injecting the 
Berum at the same time, or shortly after inoculation, with a Timlent 
cultivation. As a result of these experiments I find that the blood- 
serum of immunised rabbits sometimes protects perfectly, some- 
times partially, and sometimes not at all. I have endeavoured to 
ascertain the conditions which ^ve rise to the formation of a 
protective serum in the blood of the immunised animals . 

In most of the cases both the serum and the cultivation have 
been injected into the peritoneal cavity. As examples of perfect 
protection I will quote the following : 

1. A rabbit weighing 1840 grma. was injected with 6 c.c. of 
serum and 25 c.c. virulent blood directly into the peritoneal cavity. 
At the same time a control rabbit weighing 2135 grma. was in- 
jected with '25 c.c. of the same virulent blood. The control died 
in thirty-one hours of a general infection, while the-protected 
animal was not affected, and was quite well three months lat«r, 
having steadily gained in weight during this time. 

2. A rabbit weighii^ 2030 grammes was injected with 10 c.c. of 
serum, and at the same time with '2S c.c. virulent blood, both into 
the peritoneal cavity. A control rabbit weighing 2525 grammes was 
inoculated with 25 c.c. of the same virulent blood. The control 
died in thirteen hours of general infection. , An abscess developed in 
the abdominal wall of the protected rabbit, but this healed, and the 
animal was quite well four months afterwards, having in Uie 
meanwhile gained in weight. 

3. A rabbit weighing 2480 grammes was injected with 12 c.c. of 
serum, and at the same time with 5 c.c. virulent blood, into the 
peritoneal cavity. A control rabbit was injected with 5 c.c. of the 
same blood. The control died in forty hours of general infection. 
The protected rabbit was alive and well two months afterwards. 

4. A rabbit was injected with 10 c.c. protective serum and I c.c 
virulent broth cultivation, both into the peritoneal cavity. A con- 
trol rabbit of about the same weight was injected with 1 c.c. of the 
same virulent broth. The control died in twenty-six hours of a 
general infection, while the protected animal was alive and well a 
month later. 

5. A rabbit weighing 2100 grammes was injected with 15 c.c. of 
protective serum, and at the same time with '25 c.c. of virulent 
blood. A control was injected with '25 cc. of the same virulent 



by Google 



BXPBKIUBNTa WITH THC Ftntmiococctis. 829 

blood. The control died in sevent; boura of & general infection. 
The protected animal wha alive and well seven weeks later. 
As examples of partial protection I will quote the following : 

1. A rabbit was injected with 10 c.c. serom and 1 c.c. virulent 
broth, both into the peritoneal cavity. A control was injected with 
1 c.c. of the same virulent broth. The control died in twelve honrs 
of a general infection. The protected animal appeared unaffected 
at first, but died nineteen days later with peritonitis. 

2. A rabbit was injected with 10 c.c. protective senun into the 
peritoneal cavity, and at the same time '5 c.c. virulent blood was 
injected subcntaneously. A control was injected with 5 c.c. of the 
same blood into the subcutaneous tissue. The control died in 
eighteen hours, of general infection. The protected animal de- 
veloped a swelling at the seat of inoculation, became emaciated, 
and died in seventeen days. On j>od-mortem examination there 
was a fibrinous eTudatiou at the spot of inoculation, and peritonitis. 
The lymph on the peritoneum contained an abundance of pneumo- 
cocd, but the heart blood only a few. 

In these cases the semm only prolonged life. 
I will quote the following cases to show that the blood-serum of 
an immune rabbit sometimes possesses no protective power. 

1. A rabbit was injected with 12 c.c. serum and -25 c.c. virulent 
blood into the peritoneal cavity. A control was injected with 
25 c.c. of the same virulent blood. Both rabbits died in sixteen hours. 

2. A rabbit was injected with 10 c.c. semm into the peritoneal 
cavity, and with '5 c.c. of virulent blood into the subcutaneous 
tissue. A control received '5 c.c. of virulent blood subcutaueously. 
The first rabbit died in eighteen, and the control in twenty-eight 

8. A rabbit was injected with 10 c.c. serum and with '87 c.c. of 
virulent blood, both into the peritoneal cavity. A control received 
'37 c.c. of virulent blood. Botb rabbits died in twenty-isii hours. 

The protective power of the semm of immunised rabbits is of a 
spedfic character, and does not exist in the blood of normal rabbits. 

I will quote experiments to show that the blood-serum of a 
normal rabbit presents no protective properties. 

1. A rabbit was injected with 10 c.c. of normal serum and '12 c.c. 
of virulent blood, both into the peritoneal cavity. A control rabbit 
received the same quantity of virulent blood but no serum. Both 
animals died in fifteen hours of general infection. 
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2. A rabbit was injected with 9 c.c. of normal serum and 1 c.c. of 
Tirulent broth cultiTation, both into the peritoneal cavity. A 
control received 1 c.c. of the aame broth cultivation. The first 
rabbit died in sixteen hours, and the control a few hours later. 

I thought it possible that immediately after an inoculation with a 
virulent cultivation the first effort of the body to resist infection 
would be the formation of a protective serum in the blood. The 
following eiperiment gives no support to this view : 

A rabbit was inoculated in the peritoneal cavity with a virulent 
cultivation. Five hours after inoculation the rabbit was bled. 
12 c.c. of the serum (which contained no cocci) was injected into 
the peritoneal cavity of another rabbit, together with a virulent 
cultivation. A control rabbit was inoculated with the same quantity 
of the same cultivation. Both rabbits died in twelve houra. 

Now what are the conditions which determine the protective 
power of the serum of immune rabbits ? 

In the first place, it is essential that the rabbit should be quite 
immune. 

I believe that some of the cases where I failed to obtain a 
prot«ctiTe serum was due to the fact that the animals were not 
perfectly immune, although they had resisted previous inoculation. 

The next point is the period at which the senun is removed after 
the last injection. I have generally found eight or nine days 
after the last inoculation to be the best time for removing the 
serum. I have not removed serum earlier than seven days. As a 
rule, if serum is removed as late as e^hteen days it has no pro- 
tective power, but I have known the serum to be protective after 
nineteen days, and in one case as long as sixty-two days after the 
last inoculation. 

In this latter case the test was not a very severe one, as the 
control rabbit did not die until seventy hours after intra-peritoneal 
injection. 

An important question arises with r^ard te the relationship 
between immunity and the protective power of the serum. 

Is the former directly dependent upon the latter ? 

I do not feel that I am in a position to give a definite answer to 
this question at present. 

An interesting point in this connection I have found is that the 
removal of protective serum from an immune animal renders the 
animal susceptible for a time. If it is inoculated within two days 
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after removal of the aerum it dies ; but if the inoculation is 
postponed for fovur or five days it is not affected. 

It would appear that new protective sermn requires to be 
re-fonned before immunity is again establiebed. 

The actum of the proledive tervm upon tke growth of (Ae 
pnevmoeoecut. — YariouB Btatements have been made about the 
growth of the pneumococcus in the serum of immunised rabbits. 
Some, such as Q. and F, Hlemperer, simply state that the serum 
is a good medium for the growth of the pneumococcus, and that 
the cultivations remain virulent. Others consider that tlie pro- 
tective serum actually destroys the pneumococcus. Others again, 
such as Axkharow, Issaef, and Mosny, state that the pneumodocci 
grow in the serum in a special manner, while the virulence is not 
diminished. 

I have made a numbra of experimente in this direction, and I 
find that the method of growth depeoids upon the protective power 
of the serum. In fact, the mode of growth in the serum appears to 
me to give a good indication of Ite protective power. If the serum 
presents marl^ed protective properties the mode of growth is quite 
characteristic, and presents a marked contrast to the growth in 
normal serum. 

When normal serum is inoculated with the pneumococcus it 
becomes quite turbid at the end of twenty-four hours. The 
turbidity is shown in microscopical examination to be due to an 
abundant growth of diplococci. After a few days the turbidity 
increases, and the serum becomes milky. When protective serum 
is inoculated it appears perfectly clear at the end of twenty-four 
hours, but at the bottom a sediment is seen. The sediment eonsiste 
of pneumococci staining well and grouped in masses. In addition 
to diplococci, streptococci, often in exceedingly long chains, are seen. 
Sometimes only streptococci are found. If the pneumococci are 
transplanted to broth, an abundant growth occurs. Inoculation of 
rabbite with this broth shows that the virulence has not been 
affected. 

For instance, I sowed a tube of normal serum and one of 
protective serum with pneumococd, and at the end of twenty-four 
hours broth tubes were inoculated from the serum tubes. After 
incubating for twenty-four hours, two rabbits were injected with 
I c.c. into the subcutaneous tissue. The rabbit inoculated with the 
culture from the normal serum died in foiu: days, and the rabbit 
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inoculated with the culture from the protective serum in three daTs. 
The blood of boUi contained many cocci. 

Ism^ has made eEtenaive experiments with r^ard to the virulence 
of cultures in protectiTe serum, and considers that it is not ac all 
affected. 

In mafeing these obserrations it is important to teat the protectire 
power of the serum. It is not enough to rely upon the fact that 
the animal from which the serum is taken is immune. 

On two occasions I found that the serum of immune rabbits 
when inoculated became turbid ; but when the senim was tested it 
was found not to possess protectdve properties. On another occa- 
sion the serum became slightly turbid, and on testing it, it was 
found to poBsesB only partial protective power. 

iSerum of patientt tufferiiuf from pneumonia. — Klemperer states 
ihtA the serum taken tiom patients during convalescence from 
pneumonia possesses protective propertaes. Others deny this. I 
have only made a few experimait«, on account of the difficulty 
of obtaining serum. In two or three cases, however, I have been 
able to obtain serum from blisters which have been applied during 
convaleBcenoe for some reason or otber. As a rule the quantity has 
been too small for any result to be obtained. 

In one case 8 c.c. of fluid was obtained from a patient seventeen 
days convalescent from pneumonia. This was injected into the 
peritoneal cavity, together with 05 c.c. of pneumonic blood. The 
rabbit died in eighty-sev^ hours, and the control in thirteen. The 
serum in this case possessed some protective power. 

The terwm dming th» pt/rexial stage of pneumonia. — I have bad 
no difficulty in obtaining serum from blisters applied during the 
acute stage of pneumonia. 

In seven cases this fluid was injected into the peritoneal cavity of 
nU)t>it8, mther simultaueously or some days prerionsly to inocula- 
lion. In one case both animals died in seventeen hours, but in all 
the others the animal which had received the serum died earlier, 
sometimes much earlier than the control. 

In one case 05 c.c. of serum was injected into the peritoneal 
cavity of a rabbit seven days previous to the subcutaneous inocu- 
lation of an attenuated cultivation ; the animal died of pneumonic 
infection in five days, while the control was not in any way infected. 
It would thus appear that the serum increases the virulence of 
the pneumoGoccus. 
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Control experimeBta made with blister fluid from healthj indivi- 
duals showed no modification of the disease. 

Id coDcluding this paper I feel I hare added bat little that is 
new to our knowledge. It is only because the subject has received 
such slight attention in this country that I have ventured to bring 
the results of m; investigations before you to-night.* 

Febntary 5th, 1895. 

' Id theu inveatigationt I have been Buiitfd bj a QovarnineQt graiit trom 
the Rojal Socisty. 
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1. On the possible relation of twine fever to general or nmpU 
ulcerative colitis. 

B; Lkopols Hitsbon. 

THB subject of swine fever has long engaged the attention of 
veterinary practitioners and comparative pathologists in this 
country, and its posaibte relation to typhoid fever in the human 
subject has also been discuBsed. Indeed, bo long ago as 1865, Dr. 
Budd, in a lecture before the Royal Agricultural Society, endea- 
voured to prove that swine fever was the exact counterpart of 
human typhoid fever. He rested this statement chiefly on the fact 
that the intestinal appearances in the two seemed to him to be 
identical ; but Dr. Murchison, in his treatise on continued fevers, 
denied that there was any Bimilarity between the two maladies ; the 
cutaneous and iatestinal affections in the respective diseaseB being, 
according to him, quite different. 

Recent experience of these maladies lends weight to the conclu- 
sion of Dr. Murchison ; for on the one hand the clinical course of 
the affection in the pig bears little resemblance to human typhoid 
fever, and on the other hand the smaU intestine of the pig in swine 
fever is free from ulceration. But is there any other malady in the 
human being which can be regarded as in any sense identical with 
swine fever P 

I exhibit a series of recent specimens of the large intestine of 
pigs which are affected with swine fever. They were obtained from 
different parts of England and Scotland, and were sent to the 
Board of Agriculture for the inspection of the Scientific Committee 
on Swine Fever at present sitting. This committee has been 
appointed to review the experience gained since the Swine Fever Act 
of 1893 came into force, respecting the fatiology, pathol(^y, and 
morbid anatomy of the diseases classed as swine fever, and to 
supplement that experience by a series of experiments as to the 
bacteriology and life histoty of these diseases, and as to their 
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conuniuiicabUitT either directly or indirectlT from "-"'""J to 

ft.Tiiniii.1 

I wiah to point out the similaritj ia diatribution between tiiese 
lesions in swine fever and the condition in the human being which 
has been described as simple or genera) ulcemtiTe colitis, and further 
to raise the question whether this disease is communicable from 
Bwine to mankind. 

In the specimens shown the ulceration is seen to be confined to 
the c»cal aspect of the ileo-cecaJ Talve and to the lai^ intestine, 
and every stage can be seen from the small more or less circular 
simple ulcer to the lai^ confluent areas of destroyed mucous mem- 
brane with adherent masseB of necrotic tissue. The whole of the 
specimens shown are from pigs which have been suffering from the 
chronic form of the disease, but in the acute variety the sloughing 
is less marked, and the lesions then resemble very closely indeed 
specimens of ulcerative colitis in the human subject which have 
been shown at this Society. 

Many such cases of human ulcerative colitis have been brought 
before the Society during the last few years, and the impression is 
gaining ground that this afFection is much commoner than has been 



The ulceration in the human being is, as in the pig, limited to the 
large intestine, the mucous membrane of which is often extensively 
destroyed. But the likeness between the two diseases does not end 
with the morbid anatomy. With regard to clinical symptoms in the 
pig, the disease assumes either an acute or a chronic form ; the 
acute form having apparently a short incubation period, lasting but 
three or four days, being accompanied by high fever, and producing 
a rapidly fatal result. 

In the chronic form the pig shows but few signs of illness, and, 
indeed, in many cases is regarded as well until at slaughter the 
characteristic lesions are revealed. In this variety the temperature 
often remains subnormal, while later chronic diarrhoea and marasmus 
usually occur. In the human being ulcerative colitis likewise pre- 
sents either an acute or a chronic form. It may be well here to 
attempt a definition of what is referred to as ulcerative cohtis. By 
this term is meant an affection characterised by ulceration of the 
large intestine, which is not due to tubercle, syphilis, typhoid, lar- 
daceous disease, or malignant deposit ; nor is it associated with 
fffical impaction, nor with dysentery. Examples of the acute form 
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of oloorfttiTe colitk have been recorded in the ' Truunctiona ' of this 
Sodetj b; Dr. AUchin,' Dr. Sharkey,* and others, the dise&ae being 
accompanied l^ ferer of an irregular tjrpe, and by the paaaage of 
blood and occanonally of sloughs by tJie bowel. In the chronic 
form, on the other hand, the temperature is often subnormal, and 
the main symptoms are the progressiTe emaciation aod diarrhcea. 

With regard to bacteriok^, there is already in the case of swine 
fever an extensive literature. In America two distinct diaeaaeB are 
recognised, namely, hog cholera and swine plague. In hog cholera 
the first effect of the disease is believed to be upon the intestaties, 
with secondary invasion of Uie lungs. In swine plague the first 
effect is believed to be upon the lungs, and the invasion of tbe 
intestines a subsequent process. Salmon^ states that the hog 
cholera organisms are slightly larger and more elongated than those 
of swine plague ; they are provided wit^ flagella which enable them 
to move rapidly in liquids, while the swine plague microbes have no 
such organs and are non-motile. But Silberschmidt* shows tbat 
the diseases of swine which have been described as swine plague and 
hog cholera by Salmon, and that known in France as pneumo- 
ent4rite infectieuse are caused by one and the same virus. Although 
different in some morphological characters, the three microbea are 
shown to be analogous tiom the point of view of the microbic 
products, the patht^enic properties, the morbid symptoms, and the 
lesions produced in animals experimented on. 

With regard to the bacteriology of human ulcerative colitis but 
little has as yet been accomplished, thou^ the BaciUut coU 
eommunta has been accused of being the causative agent. 

It is remarkable that in Dr. AJlchin's case the patient herself 
attributed her illness to the eating of pork,* and in tJie first of the 
two cases contributed by Dr. Tooth* the clinical dork learnt from 
the patient that in a situation where she was she bad to eat pork 
daily, and she thought that this disagreed with her, and may have 
caused abdominal trouble. These details were not published in the 
history of the case, but were kindly gleaned for me from the not«s 
by Dr. Ormerod. 

» • Trans. Path. &>c.,' 1885, p. 198. 

• Ibid., isgi, p. Hi. 

' ' Hog Cholera «Dd Swine Plague,' WsthiDgton, 1894. 

• ■ Ann. do I'iDititut Pait«ur,' Fobrnary, lS9g. 

* ' Truii. Path. Soc.,' 1885, p. 199. 

* Ibid., 189*, p. 66. 
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ITlceratiTe colitis is frequent in aayluma, and it is well known that 
the patients in these institutione &re often largely fed on pork. On 
inquiry at a large bacon factory I am told that every part of a pig 
is consumed except its brain, so that opportunitjes of acquiring the 
disease by ingestion must be frequent, as swine fever is widely 
prevalent in this country. 

The facte bere adduced, as well as the similarity between the 
disease in swine and in mankind, both as to morbid anatomy and 
deacribed clinical symptoms, certainly seem to justify the prosecu- 
tion of further inquiries as to their possible intercommunicability. 

My excuse for the somewhat hasty way in which this preliminary 
communication has been presented to the Society must be found in 
the desire to avail myself of the present collective investigation of 
awine fever by Government. This has enabled me to present a 
series of spccimcnB from different parte of the country, an oppor- 
tunity which may never occur again. May 21tt, 1895. 



2. Boar't tusk growing in a circle. {Card specimen.) 
By P. Paekbs Wbbbr, M.D. 

TBK Bpedmen is a boar's lower tusk of the left side. Owing to 
incomplete opposition with the upper tusk, it has overgrown, 
so as to form a complete circle, the point having entered for one and 
a half inches into the pulp-cavity. The transverse ridges on the 
root bear witness to the irritation caused by the entry of the point, 
and there has been a deposition of new bone between the point and 
the walls of the pulp-cavity. The left upper tusk cannot have been 
absent, for its position is marked by a slight polished bevelling, to 
be seen on the specimen. A very similar specimen has kindly been 
shown me by Dr. Gtinther in the British Muueum, Natural History 
Department. Janvary 15(A, 1895, 
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ABSOBFTIOS ABD KBTASOUSH in obatmction of the pancreatic duct 
(Vinghaii Harley) ..... 

ACIXNOKTCOSIS of the cheek (H. T. Wwiog) 

IDKrO-CASCIffOIU. of the kidnej (E. Wilktt) 
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